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Abstract not available for JP2001527395T 
Abstract of corresponding document: W09846764 

The present invention relates to compositions and methods for preparing polyunsaturated long chain fatty 
acids in plants, plant parts and plant cells, such as leaves, roots, fruits and seeds. Nucleic acid sequences 
and constructs encoding fatty acid desaturases, including DELTA 5-desaturases, DELTA 6-desaturases 
and DELTA 12-desaturases, are used to generate transgenic plants, plant parts and cells which contain 
and express one or more transgenes encoding one or more desaturases. Expression of the desaturases 
with different substrate specificities in the plant system permit the large scale production of 
polyunsaturated long chain fatty acids such as docosahexaenoic acid, eicosapentaenoic acid, alpha - 
linolenic acid, gamma-linolenic acid, arachidonic acid and the like for modification of the fatty acid profile 
of plants, plant parts and tissues. Manipulation of the fatty acid profiles allows for the production of 
commercial quantities of novel plant oils and products. 
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Efc * ^SfcT & rf: , Mortierella alpinac?} a 5-f*yr 3. 9 - 4? £ 3 - & & 
r 9>^^^-^^^tH*|-e^m$-fr*ii:^-e§^o ttz, Mortiere 
11a alpina A 7 -4£ DNA<t SB^J^gW^ PI— 3: £ liMort 

ierella alpina a 5-^-^ 3 9 - 4f *° 'J ^ 7^ K BE^Jri^gft KIH — & 

K-r*{tb<^DNA^^ffi-r^>i t <>-C§* 0 Mortierella alpin 
a A6-fffa 9-4f li, 457 7 ^ y X tf51-8W><DMfefr^m Lv -€"<75 

rsyaffiaii*. S3^^tL^ 0 ';y-;vm^^> GI A tfzit^^h^TT') 

K>g| (SDA) 0, J; l3 3FLv^Bfc*^fc-t-afe«>^ % Mortierella al pi na^o A 6 
-f-9-^;x?-4f£3- Ki-&jH£3-£ r 9 V*S>*.=.y fctt|&$>l*re 
Ha^^^iWISo Mortierella al pi na A 3 9 - -{fDNAfc 

ffi3niJ&**fifi9fcRI— 1**4 38*, £ fciiMortierella alpina A&-ftfa 7-if 

*° y vt mm&&M #>k ra— -c* * # y ^ 7*^ k * n - k-t &#odna£ 

Mortierella alpina A 12-jp-g- f- a. 7 - 4f fi, M5 KzjkZ fltzT 5 y mSB?!l £ 
ttl) 0 * W >»^5>LAo«t 9W>V>#Js£*j&jfcT;5>;fci&K: % Mortierella al 
pinacoAl2-7*^^j.9~4f^n- -Pi" 4 h 

M?«i^* s t^o Mortierella alpina a12- ftfi 9 -4fDNA 

t^JtW^ra— -e**^, £ £{± Mortierella alpina a 12-f ^ a. 9 - 4f aK y 

ge^J^SW^ra — tt. Mortierella alpina A5-ftf a7-4?©75 7f 



(22) #H2 001-527395 

mm t tz imr ? j mm * a - Ki-*#*BByii < t *>60% N so% 

(*35 T $ y m-e^^o M^^Kf*, Jfcii£S2?!j(7>:ft${;)\ -mKl±'J?%< ki> 
50* ^ >\ Ut L < < t *>60* ^ i,^-^ X *)U t L < < 

&JfcJ3\ WMfrtfxV? ^>)i7, ^ll/itf Genetics Computer Group, University 
of Wisconsin Biotechnology Center, 1710 University Avenue, Madison Wise 
onsin 53705, MEGAlign (DNAStar, Inc., 1228 S Park St., Madison Wi scons 
in 53715) £ X t^MacVector (Oxford Molecular Group, 2105 S. Bascom Avenue 
Suite 200, Campbell, California 95008) <£> Sequence Analysisy 7^17 

^^r/i, 7^a'7^>^J:^;v^5 > ; ^'J >^ i^f 
; U *sy£>XTfT)\>*?-y ; is J:o s 7i^;v77-> / ^ i0 J fDv'y o ifc 
> fi&f3U ^$tL7t^7jc|4t fctegi;kt£K^o*v>T (Kyte^i^Doolittle, D 
. Mol. Biol. 157:105-132, 1982) & & v> fi|^I#(7)^ 'J KH>M»&£ t h 

t^H^o'V^T (Chou^ X ^Fasman, Adv/> Enzymol 47:45-148, 1978) 

-?-<?) X 0 temMry-J-x-y-lfKlts Mortierelloi^c* ti ltm* 2>UPWXm 
K^-r &H^StlTV^ A 5- A 6-#£0?A 12-^^ & 



(23) #S|2 001-527395 

Mortierena a1pina A 5-^^ A £ ^®6<j^|W|--Cfi^^^ ffiffimfr* 

ilftf a7--fe**l^5Et^it^^o *oJ: 9 & 7**9" if* ^ 9 ■ — tf tc. fi >, 
t K Dictyostelium discoideumjg J; j[/Phaeodacty"lum tricomum^E&^-f-^ ^ 

*J^H*6U, JMBKij&Kfc* >^^®oN^ j;cFC^^^^jg L ^ ov^-e 



(24) #312 00 1-527395 

g) PCRjfciroiJflfnJ: »9in vitro-^jfflts ?*-£|2„ 7°9.X5 K 
0>&mK#m%%<Di)*'&*fi&o ny^PCR^&fjfi. in vitro 



(25) #312 0 0 1 -5 27 3 95 

5,463,174^ *@#f^4,943,674^ ^gj#^^5,106,739^ #g|#fH&5,l 
75,095^ ^#^5,420,034^ £ B $ft$5,l£8,9589-g «fc O^B****. 
589, 397^-0 &<7>£ £*) ^TSM&rt^OteilK: ^ - x >f >^t4ifc 

56*-cg*o a^-^atfc^l&SI, £ TtfiTVf ^I>;*7 : *■9-•f- 

•J^^f K^n«- K«J*tt „ «t »9 IS #J^©0fI^ PUFA £ * £f &®fc J3 J: l// 4 

fctt, iO^PUFAj|a^ ( i^ he^CD^-tLtc^JciailoT^^CPrietot,, PCT 
£r §f W095/24494) 0 . jfrfif «i« |i , §J§ & £ -f & £ flg ^ £ £ ^ $ ^ 3 

l t v> £ a ±#ffl^£7){$ffl ji „ a 6-7^ fa?-w* aipj^m-r * im 

<7)n$L*ni&Z^Z><7> t-hfl-T* 4 o a±#ffl^ s A 9'7'^f a 9 - -trf&tt * 



(26) ^2 00 1 -5 27 3 9 5 

- unman nn LT«i?t4 it^i^ 0 

•r&mm&itt*, msakmtt ^mxt s;h^i?»o 4*:, ^•r^a 



(27) 2001-527395 
&X. £^ LTifiDS £ t # & Gfcg]#g^5,500, 365H§-£#ffi3<?) - £ ) Q 

Art^<7)|E^^J: 19 , -elicit Si t^t^o 5U^<7)^^^ 

ZktfX*%2> 0 ZtlbV&ffiKit, h5>^7x^->3>\ ^'J;*?-^ 
(holistic) tfg^ xi/^ >n^l/— > 3 v, v * n > ^ 3 &>) *. 

■*C*@#^4,743,54&f., ^§#^^4,795,85%^ #^^5,068,193^ ■ 
^§#^^5,188,95^ *g|#B^5, 463,174^ *g#ft$5, 565, 346% & X 
•tf#B#tf#5,565,347.^£^j|ao£ ) 0 DNAgB^iJ J ftftStt £Jfc& 



(28) 0 0 1 -527 3 9 5 

m^KM^m±x-<D^m^m-Lo %<> stun, ^t^fw^io 5 

0M<?>z.kX tit, ^®^m±o«^ti> l&S$*LfcT^,*-^v/"«^S*« 

?y^?n\±, *<Dm%m&K muf, p 

(Aequorea victoria) <o?r) 
$ ft £» i: * o - iJ - * v * ? M S it #53^ ^^.(^ , 

So »^-*--^>/^ft4 TtrfA^^^mi-smii. mux, m$tt&K, * 

tz \* FACSf f z \$mfc*®.m -t& ^ - > ^ * £-<7>&«f K J: lj 4£i ^"C § 

&%e tta^ MTwi^t j: ^ tti*n*t & i t ^-ei mm 



(29) #31200 1 -52739 5 

*$kW<DmffiWLK\t, i/><o^©fflM**o *^<^DNA^cf< Zfv-ZT 



(30) 1#il2 001-527395 

) ov^;i> j bJijns*9*o tt^fl94i»^*^Aii, s^coPUFA^ia^s 
JSM (DtitbK, <$> s vm* M Efr * ttte&t- s *!> fc/r&ffi i- a £ rt s -e 

3 tc?L^ffi@e^c7)«^»-rs7t*^^ffi-rsi t^is 0 t h<o#?L 

fcll, fchOtffttiU DHA t LT^0.15%~^0.36 %N EPA*; LT&0.03%~&0. 
13%, ARA^ LT*fj0.30%~^0.88%, DGLA£ LT£jO. 22% 67% , js X C^G 
LA* *b0- 27% 04£-g- trfliJte^ 7* 0 7 - * S^ff % o 



(31) 4§ft 2001-5 2 7395 

&< m®<o®m$tz\t%<Dim&. : m.ffo*K y ttz 

\tmya<omm\z—m&t l^&ok&^i-**:*^ Fu™$tzi**ii*&m-t& 

*&wte$tz, &mm&®*^tt 0 *<D£*>%m&y>)te. *^o@wt*v» 
\mmntemmv>tzib<Di><D*'£tt) *&tf 0 

^J:^ ^/f^JIA^S ft&TbK ztibteWifcZti& *><z>-e&>5:v>o -e<7>j:?ft 

^Vn-*, -&m9? h-^^sj; <y r iJ07K^^T r >'7'> (hydrolyzed search) #5 
i*L^tcRftj6?*L*'b<^-cfiftv» 0 - 3*>K % 

ttfc*^-, %&Mffii*intzmu%, $fz\tZtlt > <Z>?>'**M<DM 



(32) ^2 0 0 1 -5 27 39 5 

pgift (specialist) AttJefflE-frftK **¥#^«-r*»3(SW, ^Ji^lli* 

ode of Federal Regulations for Food Ingredients and Food Processing ;Reco 
rrmended Dietary Allowance, ||10){£ f National Academy Press, Washington, D 



(33) !ftai2 001-527395 

m&)%&%mffit Lxtes v^m, *3.m, 3o±z/*; snwrv-tv h\ & 

Kft&-p2> hO)tm^<D&t tz\ix.*)\y^-&m, t^^^n>)-i$ (pe 
r calorie basis) ay-m^^^ tl&&mt&m<DrtWiX~m 
^^li^*@B^^ * »Kk-f & * <Z> Ji > S #«rfr»^ A < » *IT is 

&0J»ffi^&*«0U Z<D$$mty-?%ZVtM (ready-to-feedCRT 

"S3fcfi9K:A#*Ttl"?'&* (Wx.tf, Ross Products Division Abbott 
Laboratories <D Sirai lac®. Ensure®, Jevity®£><fc If Al imentum®)-. ~fc%%R<D 

mfortM<Dm%mmf&m<D^*)is3?-®mt, mmmKit, ^o.6Kca~3Kcav 

^l^-gKcal/gm^j^ |f|t< fcjt3~7Kcal/$r 9 A & £ t Wit^S 

6On0sro=fc}jjf £ & & § & & 0 



(34) *8*2 001-527395 

o AfflWfcti\ fchOtflLtt, DHAt LT^jO.15% ~**j0.36%, EPAfc LT&0.03 
%~£t>0.13 %> ARA£ LT*&0.30%~|&0.88% % DGLAfc LT#jO-22%~$)0.67% 

, ^5J:a f GLA^^0.27%~^jl.04^-^tffliJKmyn-7'f - ;V £ & o $kK> 

$>2>k m& $ 19 > 2-/n°;v 5 > 4 fry ij -fe 'J KWt2-* V^->f Jj2-ij * 

;V^y«feD K«t »? A<lRJlX$*t*fc3»#$*L*CV>4C*a#M i #4,876 f 107^ 
) 0 Lfci«ot, *&WK X l?»3&$*t*AR\ DGIA, GLA&iOf/SfcJiEPAjflfir 

oflgiftBm; t h<^#?L<^puFA^^^ ±»ja<ffatsj:^ ic^^ffiSH^^ 

, 1^±0ARA, DGLA^J:^GLA^^t>o i>)|ffiL<li> gEffttt. &0.3~30% 
<7)ARA > $j0 . 2~- 30% (7> DGLA& J; 0. 2~#*j 30% c/)GLA£ -g- $> o 

<^3**t H^gJ, ARA, DGLA^a:a ? GLA0 2J^±^^-f-^^m^li. M 

%m%m*ti\tfcm%ot ur»#Kk-?*t*»^ : 19 : 3o~^6 : 1 

: o^jt-eJi&Sft&o »i»o#?l«>ARA : dgla : DGUojt^ ft$ l 

<tt*&i:i:i, i:2: i % i: i: ^^HlJfc *^tri: 19 : 30~ 6 : °- 2 <oieH 



(35) #312 00 1-527395 

&&<D&m&*V £ m&*m&&-tZZt&-CZ2>o MZ.li. ARA#DGLAt)J££j1 I 19 
fcldU DGLA^^ARA^^^Jt^5%^10%§.ffiv^ ARAfl-DGLA 

. pufa^ ^(i^tt^^-r^^im^i&^fflAW^j^ uft/ant^ 

&7k, zft> **U*-)K *JM»> &$9#J3 TtteTk/flS^;^ a 



(36) 0 0 1 -5 27 3 9 5 

1tria«^t*> ^^^tco^TJi, Wx.-tf»7ft. 5Hfc*K JR«»U i^*^ 



C37) ^200 1- 527395 

-*-*fcl4-K?*-:'©J: 9 fetir-ftfeU «;U*#f- h 14 TZ^^*® 

mm ri#j »4£jftnriBfcfflv>&*t-, m%ti>Km®* 

TF-to ^m^^^^xm^^mm ris^j B&s-rsfco-rttfcv^ 

tin mt-r ii*v»% *9?#b# k 43 vvt#^ $ *Lfc mu $ tz fits a \t ^ r *i 

100~ 600ml A j; »9$f t L< fil25~500m\ L < #125-- 300ml <t>* 

, 5>i^> 3-^;H, f 33i/-b, ^r^>x-f. -9"7^*>r 



(38) #«2 0 0 1 -5 2 7 3 9 5 

ma wz&t, ffifan, itzimmft) > mum< mm t 

niH^ISo ^f^v^T'-tJWi, Zti&®ima{tfe%m&, L^IP 

P*3^<7)/c^> PUFA^ta^ffigfl:^ •0nJx.f?Intralipid<7>j: ^ ^-^igolB^ 

64-9.46% <joARA > 1.45- 3.11%<7)DGIA & 0.02- 0. 08%?) GLA£-g-tf o itL^c^ 
PUFA2 ^(i^tt^<7)^|fr.|g#:^, ^ 7t{i^(7)PUFAt^LT^1-^ 

6,198^-) 0 ^ffeotf* 5 >\ #fc«*.tf > 5 



C39) if#g|2 001-527395 

*° y * 3r -> u>v;nr>- A'&ir v ;nf^^xAr;K $ftt£ & -fe ;v n - 
**;dcBMfcTA'5J=.*A, ^> h-^K i^&tf i^tf* > hifciiift 

t^y ^ y «fe y v T -fe-f - ;Wg5®.x ^f^ttt H^aMM- * - 

t^riSe .r^ls^-e^ ^/^v^y -ty K^y7-tf;vi5i^^f> 

Cf?!)^tfDATBVl-C12:0)^ x -ftfe^VSte^fll® Cfllx. tfl8:2;&tf 12:0^ y ^ 1; ^ ,; K 



(40) #*2 0 0 1 -5 27 3 9 5 

26,877^ jHorrobinjij, Am. J. Clin Nutr Vol. 57(Supp"l 732S-737S) 0 flg 



(41) 4^200 1 -527 395 

¥UoTV>& (Brenner Adv. Exp. Med Biol, Vol.83 p. 85-101 1976) D GLA 

* tz u^^mmx, & & ma epa^ la^^Tis:-^-*-* £ t k x 19 ? o 

$ £ t ^lJoTVi & C^i]#^^4 > 666,701-§-) 0 GUV& DGLA^ ^Fg|*Jfli|*E 
^^M3!E^^^K^7tfi:^tC^gI#lt^4,758,592^.), MftflSPM 

? 4 )isxm%i<7>&v>m i ttkm%*tem-r2> (^§#^^5,116,871^.) - 1 *> 

^^PUFA^s £K#J?H£ffl£ LTtt, AIDS, , 

^t&m 1 Mortierella alpina^o A ^ --tf * ^ l^-f- KS2?U<7) 

^lifctf!) 2 Mortierella alpina^i^ A 6-^^ ^ 5 -^f ^ ? u*?- K@B^!J(7) 

Hifc#!l3 Mortierella alpina A r^-f- 7 Kt||WI& A br^r* ? ~-tf 
<?)|WI5e 

Hififnj 4 Mortierella alpina^ ^0-12^-^ 9 - -tf^^gg^ijigi 



^JfctfiJ 5 Mortierella alpina^ <^ ^ n - b53l7n^^<^^ ^ y 



(42) ^2 0 0 1 -5 27 3 9 5 

7 Ma29 h5^yxx^tn (Brassica) ffiygfr t> <DM<r>mmWi 

^ 8 Brassica napus^ £ ^ & M. alpinaA 6^-^- A 9 - -t? <7)|&gL 
^Ifc$l9 Brassica napusfc j3*t&M. alpinaA 127*^-^- a 9- £>^£1 
HftfifaJlO Brassica napus^ 33 tj- & M. alpinaA 6& J: A 12^^ ^ a. y - -If (7) 

^Jfcflijll Brassica napusfc £ & M. alpinaA 5& X ZF A 69*9- a. 9 
|i>|l$3&3l 

^|fc$112 Brassica napus£;j3*t& M . alpinaA 5 > A 6*5 «fc U*A 12^f-o. 9 

* 13 A 6x a. y - 4* fft CO £##Hf£<7} 7>*jr 

|16 ^stcJSJt^M alpina^^o.9-^f<?)|im 

1 



Mortierella alpina^^<^ a g_-jf ^ Vj^Mfgg[^#gl 

Mortierella alpinajj^ A 5— 7* "9" ^ a. t7 ~- -If <fc f(ME# 20:3 ^ £ T y * K> 
^(ARA, 20:4)££j&-fs o Mortierella al pi nafc&jjg A S-^^ a. 9 - 
-H£rr- K-T*^^>*f" KSB^jfi, M. alpina^ 1 iicDNA^^Synechocystis^ 
ZfSpi rul i na£ ft £ '4 A 6-7-9- ?• a. y - 4f H "?9ttf $ tt T 5 </ K SB?!) # 

Hogep,^ (1982) Experimental Mycology 6:225-232(7) -/u 1- n fft\,*X ^ 

3 



(43) ^fS2 00 1 -5 27 3 95 

g § (^Mortierella alpina<7)PUFA^^j§^^^^RNA^^L^ :o d<7>RNA£JB\/> 
v BRL(7)1ambda-ZipLoxsystem^^-(7)^|i§§^:^^oT'ffiffl LT— *||cDNA^p 

h-^-f X^l^Zkb^^SxlO 6 ^^^ n-y^-g-tfo T 

5 g^^RNA^r^ BRL Superscript RTase& ^7" 9 -f V — TSyn ( 5 '-CAAGCTTCTG 
CAGGAGCT(ITTTTTTTTTTTTTTT-3 ' ) C^J#^19)£ffl^T&£j2p: Lfco ^E* V =f 

i^^^LT^fttTtro LTtr^Kj^y^-fv^-fi:. D6DESAT-F3(@e^ij^20) 
C5 ' -OJACUAaJACUACAYCAYACOTAYACCAAYAT-3 ' )& y?D6DESAT-R3C@e^J 21) (5 '-CA 
UCAUCAUCAUOGCRAAOARRTCRTG-3')-^^ V) % * - -cY=C+\ R=A4G % # ^0=1+0^^, & 
b ^ngco^RNA^fi^-r^T^VT'l/- K 2 PM<7)#^7 ^ V - . 200^ M<7)&T* ' 
*-><j ^ V*^- KH'J e&iMoTris-CI, pH8.5^ 15mM^) CNH, ) 2 S0 4 N 2^ 

^ 5 frf®<DM®<D& i &mmtefrVtz1&, 72^z^mi^ 0.2U<7)Taq 

e*«jDUfeo ro^^-f 94ittm#k, 45^1.55^ 

> 2frmt Lfco PCR(i;35^^ ^ ;Hf o^ Q M. alpina^^ i ^cDNA^ L 

lp1naoPCR»fM-o«l5cT5 y»EyOOit«J^ J: Jj. A 6-5*9-^3. 9 -^f tffilW* 

i^PCR^^^yn-y LTffiv^T, M. alpina^-f ij -^k*f-J&i-& cD 
NA^n-^Sr#g|L^o ^&g^cDNA^n~>Ma29£pCGN5521tifr£U Mil: 
onT^^KE^J&jELfco ££>cDNA|i % ^ ^ * - pZLKBethesda Research Lab 
oratories) ^^ATC^^ 4 1481bpo ^ > -9— j» LT^t *l> 446f@<7) T 



(44) #«2 0 0 1 -5 27 3 9 5 

a9--eH*V>Til»$*LTV»*C0kuley^, (1994) The Plant Cell 6:147-15 
8))^Mortierenage^ijo T 5 j $#^171-175^ 207- 212jtaf387~391^#^ L 
Tl/^it^lJo7tC|l5A~5Dg:fis) 0 L^L, MortiereHay'^-^ 3.9-^0 
3 0^Xf-v>^^^^^o^T*M«I^ ,, HXXHW' , T5 /^^^^-7{i, QXXHH-e 

^Stt^Jofco K $ *Lfc ^ R©7 5 y 3^fittf f ^ n - A b 5 9 
MKmM%fflm l &*BLtzo lot, MortiereHa cDNA^n-^Ji, h 
^ n - A b5 MWiWLTyr* a 9 - * £ ^H-^^ * & fc #x. & 0 

* b * o - a b5{ijgy§£.y^?- * 9 - \z.ftt%> n^m^fc t Lxmt lt 

\t*Z> hmX-t>*lZZbfrh, Z.V>¥ff-^-*9 >^^SWN$Sf n.- 

MortiereHa a1pina^^<^ A^tfj.?-^ £ V^--^- KiffiJ^jjlgfe 
■*lfctt 1 KffiSRLfcM. alpina cDNA^/-^ Jt>-^>^»9W 7*9 'J —frh<r)Z 
U-><D9>y&%mm&;fefc £ «9> Mortierella aplina^^^ & 6jj|J^^t*^ 

ECLB+# ^4 = y y (100^ g/ml), 0.2%v;W h £3 «£ O'lOrrM MgS0 4 tfCi* 

«LT37<C^Tl5^K^ h tTt^MDHlOB (ZIP) 100^ 1 £ 7 7 - ^ 

5^1^UBx.7t 0 SOC (°- 9m1 ) E^taSHM (100^1) £lOf@<7>ECLB+50^ 

<D7°V- Y ^-^tT-f^^a^ h Lfco nn^-£Jpt»9 Hi LTECLB+50 
^ 9 Penjgjfc^ A*L> -B&*£# LT> 7" V «tr n - h y 9 & X tftniniprep DN 
*&ft9kr Z>iz#> H«» L o ECLB+50^ g Pen/ml _h £ ft.* & 

t N lOO^g/ml PenfcfHrfc i £ «t V) J: <<7)3U^-^^ >f ^-fr- 



(45) ^200 1 -527 395 

7>^A^nn^.-$-^i9ait> Qiagen nriniprep^ y ^ ~ K D 

NA^f|3HL7to cDN/ W ^<7)5'^^t > DNA@H^J^^| s T, BLAST T ;p ;x >j X A 

fc/B^TT*-^*-* fcJfci£L£o Ma524{i, JM|W|£ $ ftfc A 67^^ a. 9 - -if 
i:5|i(Wl^DNA@g^jtc^o*V>-C4t^A6T f Ht^^'7--t*t LT|WJ5e£ *l*:o M. alpin 
a^-f "?j 'J-^^>^ftcDNA^n->*#ttL*: 0 £ * a - > tiMa29 
J: >) "bbf ( 2 x) /|?4^fcJl*>*Li 0 Ma524(iCaenorhabditis elegansn^ 
^ W06D2.4^ V fi*?)f- ^ Ad5/^^-^. ^ ^-^fjU^^ ys*? g 

. £ J: t*- */0*02ooa 67*^ fa7-^f (Synechocystis^ J; y?Sp 

$ £ , Ma524fi )!/ V f - -> ^ A 6-7*^ f" a 7 - -if <0 ( Pd"& H WD96/21022) 
M**4«ratt4:*i-6 L£# s oT, Ma524(i;n;f-->^^jtO f ^<^A6-7'^^ 
a9^4f^M5|-r4 A 6-T r '9-^ a 9-4f* 3- Ft" 4 £,®fc>*l&o Ma524£ J: Xf 

* 4 o cDNA|i^jfc^j|a^o60%^AfT-c^ > V, % ^o^^-CfiA+T^s 

70% *jB Ma524<^Y^ A+T ^?ia^^ 44 %T^»9. 60% *: jg * «tt tit fcj . 

Mortierella alpina A 6-^^ 3. 7 = jf tc^g fg) ft A g^ggjf; a 7 - -gg> jgj 
Ma524 T 5 y^@S^iJ^fflV>-C, NCBI^J: * est 7*- * ^- 7; *>-BLASIX|fc$ J: 19 

^rSCSffflimt^Lfco #K> 2 0(7)Arabidopsis thalianage^ij^^^r^ y ^ 
BB?"J (£lt#^F13728j3j:tfT42806) |i, Ma524^^ T * j W®M<D 



(46) <$3k2 001-527395 

ATTS4723-F0R (F13728^^|^i^) 5 ' -CUACUACUACUAGGACTCCTCT ACGGTCTTTTG (@B^|J 
##22) 33 £ O*T42806-REV (T42806^ffiRfi«,) 5 ' -CAUCAUCAUCALIATGATGCTCAAGCTG 
AAACTG(@2^ij##23) 0 BRL Superscript RT7 - J; 0*7° 9 >f v-TSyn 5'-CCAA 
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2>ZbW%2>o ore, dOjt^^m^^ ^-^)4 3 t§SttTIS±» 

jfeftifll 4 
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fc, 49T5y*ffi«»cfcfc'«9, Mortierella^ n-^fi, 7? &%<D?- V ? v - 

gyggj)6 
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Ma29 cDNAfc, ^T0^7^ : 
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5' - CUACUACUACUACTCGAGCAAGATGGGAACGGAC CAAGG 
(@5J'J#^25) 

Madxho-^^i^] : 

5'— CAUCAUCAUCAUCTCGAGCTACTCTTCCTTGGGACGGAG 
(BE?'J##26) 

hol^ o - - > Lfc o 

£ cc>PCR||!^^pAMPl (GIB00BRL) jc ClonaAmp~> ^ ^ ^ (GIBGOBRL) $rffiv^T^ 
^U^XbtTPCGN5522^^$u u WjROffiyiJ^Srff 0 £ t «t "9 A 5TVr~ 

U : H$&to&%L<OfcX>, M* 29 ^ -r* yy&tk* pCGN5522^^XhoI^ t LT 
iJJVJtUU ^^fltf-try hpCGN3223c7)SallTO^}fXLTPCGN5528^^S» t 

tev5> m%mm. *fo&^-r<{ y-ym®, Rx/i-vy* msvmt&z&tj 

pCGN5528oHindIIIgf jt^pCGN1557(7)HinclIII^^^Jf A U p CGN553l£ tfigjl t 
fco 2=7tr-0^feT>*i^ffc*J(Bnj«a-C' (In tandem) jf^Lfc. £Ol$?!Jflt 

^t^o p0GN553ljg : 7 , 7'9 : j- (Brassica napus) cv.LPCMizt 7- 'J ^ 

A (Agrobacteriun) #4H&g$£& <fc «9 #A 1 o 

»Hl£*^^lie>*Lfcje***^Sfe»LP004a^tJfc«LT^i-o PCGN553l£ 
— )VWi (taxoleic acid) (5,9-18; 2) ^ffkVl/yl (pinolenic acid) (5 
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A gggf^j? - 4f^% 
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5' - CAUCAUCAUCAUAGGCCTCGAGTTACTGCGCCTTACCCAT 
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pCGN5535£tf=g|l_> WaoEEJfcjgSrfr? £ t * »9 A 6yMJ-^. a 9 -^fSB^I £ 

t : PB*(lSl»aofc», Ma524 3 ~^,f V ^fgttfcXhoItftf- LTpCGN5535#> 
^>-feO »9 m ^- e > 3§5L * -b y h pCCN3223<7) SaH^flr K WX L x pCGN5536£ f^jft ■ _ 

^tf PQCN5536^)Notl8ff>t ^pGGN1557<7)NotIg|5^:^Jf A U pCGN5538£ftg« L *:„ 
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Mlg# 20 : 3 (DCLA) ^£><7>ARA (20 : 4) <7)jg£ N 18 : 2^^t,<7)GLA (18 ; 3) 
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«>A N m&1&~Ms 3- x\ j|ftf7^MS> 

^> Mf'JF^-^, ffiSt^tf^ 3MU')^, 7^n^;A 

B. Isomil® VF mmmjzaffi&M 

#m : 

£ t ^KJ*6<j Km s fix v>^> 

• H^***;^^ (24On0sm/kg 7 )c) ^SJ±1£OT«^fe|S&£ J£P£ & 



(109) ^2 00 1 -527 395 

: (Pareve - ) 86X*. 4.8Xn->i/Py 7\ 2. 5XH (i/ai). 2. lfcfcSfa. 

C. Isorail® SF 3 «r#£l3*2E£«& 

J -> a «*imjtf&«> & K -> a 

• ten* (18anOsm/k g7 (c) ^SSJEEtt^Tffif^feKSrffilx.* 

• 100^a'J-^^t9l.8fngo^ LT) W^Si^SSC 



(lio) #^2 00 1 -5 27 3 9 5 

: (Pareve 49 ) 75%*, 11.8XiP*^»n->X*-^ 4. IfcfcSitfk 4.1%* 

£*-v;**JJJMt«K 2.Wa3tr;*^, i-0%sfcg3->^?-f, °- 38% 
WS»^fAHlS, 0,17%* x>«*'^ A, 0.13*!frffc;fr 'J ^A N 

L-^*—^ ^»*JV->^'A> MtK'J^A, *9^*^>'> 9 

^ Wv>#y, 3?-fb#y?A s 7^n^v, *r**->\ M-fei^BH- h y 

D. Isomil®20&#£**:&B2^K *©**JKttSr*k 20 Cal/fl oz 
: (Pareve®) 85%zK, 4.9%3- Vi'Cl y 7, 2. 6%*f 0>aMh 2. l%*fi?fi* 

iiSf%Xa.9 y^9%^W&, i-^3 3tr;i^K 0.15%^ ^>sg* a 
> o.mij>®*j^>^i5JIS> ^^Hfcfcy ?a % 'jy**'JfA-«J 4 

a. mwtm-m, /*)\s3.^>m.i!9 Mf7?>4i*> '^y^try 
Sfctry f*^^, ii> flEBtwarv, a-Mt:*y*A, 7^^rA tr*?- 

E. Smilac®?^!^^^ 



(Hi) ^200 1- 5 27 395 

• »5t£, sffi&fc a^^i s^ohwi 

■feU K, y7nn\ ^fiVv'fV, 7^3;nf>^ *7^t>> ffiftaV 
F. Sirailac®NeoCare mfr^ '^.WMM^m 

#m : 

• *'n»J-te^5>^ttJSJ0^514*««i-&o &*»ME^*> (20CaVf1 o 
z) «fc »9 fc#^#n - (22Cal/fl oz) 



(112) 4t*2 0 0 1 -5 27 3 9 5 

G Sim-Mac Natural C&reffijfc^JLiSailSI, f©S StefflT^ 24Cal/fl oz 

t?7*'fA'C+*>'^ i H , J su** ^/^siiii> ■k&m, sat? 

x>Sth'J7.A, 7^3^^*>f> ^t»*^^^A, ^y/y-bv k, 

5^>»e?rA ttftfrr/ISiifi, tt*tfy K*v>> mm 



(113) ^200 1 -5 27 395 

A. ENSURE® 

mj->a> ^ii/->f>, m<k3';>-> r^3/nf>«, ijy^i-y, mmm.$& 

7" 

B. ENSURE® BARS 

mm : ENSURE t&Kt tzttftMKffi®ttiiZ&m?&fcZ><D5E£-C 

% ENSURE BARS^s-g-tf^^ h - ^ tt^--*^ 1} l9*t«-C* «9 . 



C U4) ««2 00 1 -5 27 3 9 5 

tt^hu^AX «t<k*y^A, r^n^e^m. #>uhj 

gif7 5>, ii etf a awt^n*. 3-)^^'^^> -tv-^m^h 1 ; 



(115) ^200 1 -5 27 395 

mm : 

^ - - >f 7^ a 7 9 >f-fllJKiIfi. S&frfcJKTklUfcS ft^^S t A5fa> 

^> o 



^~~?y^J±? ?Z/^--8ijkik%!)Mte, ^7^7 h -7~>n y 7\ 7'7 , )> 
7;Hf^^HJMt, 7 I J77'7-f7. ^9*^, 7<I#f 



7 ;v7 h - 7 ->n y 7* 24% 

7*5 7>^a5!f- 21% 

•7)Vf 7** 7. h 'J > 12% 

11% 

7 n^7^ 7 9% 

■ ^ 9 * y > 9% 

*S#*t*i . 7% 



C. ENSURE® HIGH PROTEIN 
mm : ENSURE HIGH PROTEIN (i > ^AfRft t IT* O «; 7 Va^ If 7 

filTA«ffttfttUT'b«ffl7|Jo ENSURE HIGH PROTEIN ^ 7 



(116) ^«200 1-527395 

„ &uUZ.rV-)l<&Um&*?fv , T:\<*2>m%<D£ o K> *n'J-, *>A*R 
•*>^*S> #;v->^A, ^oi^Mt^r/^ 5 * 9 jv<7>1S#& «I 

fScM&K Ma-h3 7x'J*, ^9>#A, 7" 

h y *j a n -7^ n^y if* 5 >d 3> ^o^ry 5 > 

#-teM ym.j~ h U ? A, #-lM Vf*^->^ A 85% 

mm: 



(117) 4#a2 0 0 1 -5 2 7 39 5 

mffim&3mv>m, »*w >m^^i-m, ■Ka.mvm.&m 



*v;~yte 30% 
*a.te . 30% 



ENSURE HIGH PROTEIN<7>fliflfi l^;W2, T*V*>kB.¥£; (AHA) Otf-T K5-f 
VK^ifcLTl/^o ENSURE HIGH PROTEIN^. <t> 6 g <7)flg#j n V - 4x7)24%^ 

tL^&ffi}*, J3§jKEfi*{*£#n 30%^ T> tfrfoJiJKm&StualO^riSK # 
ENSURE HIGH PROTEIN}^; -7 ;v hf^^f'J ^£0^ 3 m<DU^ o V>f 

VARI-FLAV0RS0®7 U— /<— .rty ? f±®i*'N<7)3& £" £ 65 £\ JSt# 
^^XCI'fOiOf - a 3 h Is- si- 



ts ato 60% 
VJHf^r^f'jV 40% 
^ 3 3 V- h 

70% 

•7;Hf+^ 30% 



D. ENSURE® LIGHT 
ENSURE LIGHTS , £ £ fz K&P9t«*§t&#J t LTffl V>S 

«t 9 ^sSlft^tL^ffilUK^^p^-e^^o ENSURE LIGHTS 9^ h-*,. 



(118) M200 1- 5 27 39 5 

• JSjE 4 l±a«#M©JR#-r, ENSURE £ Jt LT50%^«7)I|JK N 20^<7) a n y - 

#m : 

tftfr : 

A, if, t'J W*t h y •> A, 3?<ffc*U9A % -bl/>fth 

a-tM >i*;vi/^ A 10096 



(119) #^200 1 -527395 

i^* w ym^-^i-m 70% 

ENSURE LIGHTS fl| j^P^^fi , 7^ 'J 5^LVjR^? (AHA) o#-f K?>f>fc«fr 
tLTl>^o ENSURE LIGHT<7) 3 g <^flgj^(i^^ n 'J - «*><?)13. 5%£ + 

ENSURE LIGHTS ;W hf^r^ h 'J > i '> ai^li^^^tfo f 3 3V-f7 
Tb'-rtV, fi'J- -ff 1 ^. ^UV^*© VARI-FLAVORS®? l^-A— 

'yam 47.0% 
3-y~/0>7 7' 26.5% 
?^hf^^h'J> 26.5% 

ENSURE LICHT<^8-fl-oz<7>^*-c% 24<^gfcf* 5 > t 5 * 7 )ls<vRDI<D&% 
< t ^25%^s^ ? tt^ 0 

E. ENSURE PLUS® 

mm : ENSURE PLUSfi^^ n 'J ^m^m^Sh -C> * P 'J - &#fcl±£r 



C1 20) #312 0 0 1 -5 27 39 5 

<7>tt^®k l,TmiZtlfci><7)X-&Z>o ENSURE PLUSf} y ? * ■ 



BlJffill tt 3 - > * >f JW"C* * o 



(121) ^2 0 0 1 -5 2 7 395 

a - > * -i )l> 100% 

ENSURE PLUS(iv;ix ff#^f>J>t -> 3 £-£tf<> v-OV K^ttS 

>->*<D VAR1 -FLAVORS® 7 p^. IU*^<Dga£ £G& £\ &#£>JB&J8# 

rr - y ~y a y 7* 39% 

hf+^ MJ > 38% 
->3i 23% 

a — y-sxiy-? 36% 

fft^ h V > 34% 
~> a m 30% 

ENSURE PLUS 25<7)^e* ?7tU7 /K^RDI.*)^ < t 

fcl5%^#:|£$ti& 0 

F. ENSURE PLUS® HN 

mm : ensure plus hn^^^^*^ n >; ^II^«[Mp d d t^ 

L^T-§^V^Ac7)^i6H|S:ft^tt^^<7)T'^^ 0 gD$*flH&*!l<?. f-A-rfc 
.fc4i»^#*£#flfcfl|V»»*o ENSURE PLUS HN{i^^ ^ /l> r > £ * 



(122) #312 00 1 -5 27 39 5 

mm 

. 1.5CaVmL 

G. ENSURE® POWDER 

: ensure powder ( 7 JtK J: fifc-r&) te5ag£<z>?fc4MtS"^ =fet 

<?5-e&&o ENSURE PCWDERtf^ W>**$f> f£3VXfn-JV 



(123) #«2 0 0 1 -527 395 

*;v->^Hg|, t^b#<;^A, ^ii/v'fy, T^njufvR, 

> flfe* ^^-1-37x1]^ t^7->>75 h\ /Off 

SH-HJ^A, M^nA, 3-Mt:#'j<>A, -t k^^^- h 'J t> a % 7^n + y 

h U ? A, V^^^A 84% 

■KsL * > ;*>7 16% 

ENSURE PCWDERfj;, n->->ny7\ hf ^ f 'J >i->aiOMt^ 
-^-tfo ENSURE PO^ER<7)^^;vK'5:-H-?^iJDx.Tt:-?!7>', ^-^V-, >f^=f\ 
l/t>, ^-1/>^<D VARI-FLAV0RS®7lx-^-y^y ^(iJHl*^C>ta#$:E&i r , & 



(12 4) #*I2 0 0 1-52739 5 

a — > s y V y y° 35% 

Va« 3CP/ ° 

H. ENSURE® PUDDING 

ENSURE PUDDING^, ^#^i<^^5 t 

V7>, ea-v, SfcttflTFlfc***^ 

AftlLt^i.- ENSURE PUDDINGji^r;vr V» 0 



5oz^fc v) <D%.mm$u :*o'J- 250 > * » 10 -^ ^Bh^ 34,9% - # 



(125) 4$S|2 001-527395 

mm 

ENSURE PUDDING^ , a ffi £ ft^JB* * ~mm& J £>k'&tto Y^il/Fi 



56% 

7? 27% 

•>3« 58% 
9^ h-X 26% 

®fSfi'&mx?>-?- i6% 



I. ENSURE® WITH FIBER 
ffi^ : ENSURE WITH FIBER^ ^^^lC^^M^^#^a D pT% i^Jft^ 

mm%v*&frtf&m&Amte®WrZftfcb<D^3b%>o ENSURE WITH FIBERf^ft 

itWii, ENSURE WITH FIBERtf ^ ^ j.-*, ^J^^Sf, ffinl/ 



(126) 



!Kfi200 1-5 27 3 9 5 



^'J^rSi, ^xvfth'JfA, se&^fh AI#£K ttfta'J^ 
, J , /*v^>"?A, 7*3->Vfcr>®U ^JVn-J^^TA, ttft*'J9A, 

o 

HIJffiilUi3ffi<a*>f tb* W ym^-^i-m, 3->^c7) 

^W-7» 4CP/o 

20& 



C127) 



!f$g|2 0 0 1 -52 7 395 



ENSURE WITH FIBERoflgJtfj WOWf, T* (AHA) <^#>f Yy^y 

K&Wt-?Z> 0 ENSURE WITH FIBER^ 6 g <^fl|J»^* n y - *<D2T%*£tb, fl|JK 

ENSURE WITH FIBERf^ v h X h V > k *s a m<n&&*:&'&tto H & 
tCin^-Te-^V, fi'J-, -f*-=f, l/tX /TUV^O VARI-FLAVORS®? U 

hf^^ h y y 66% 

'✓at 25% 

* - h 3tmm ?% 
-> a m 36% 

7% 

7Cfi®6i 2% 

Ml 

ENSURE WITH FIBER-efflv* fe*iTV»4«B||ffl-fr*tt, 1* 
J. Qxepa™<£^#j 



(128) f3*2 0 0 1 -5 27 3 9 5 

i ^ era), y-'jyvyiO^jftift*^ Xtffti"**' 
•*ny-?lf&tt, jc^;i/^-5^n#sti-4#***/>t-r*fcfttc % i-5Cai 

/mLC355Ca1/8fl oz)fcj^< ftoTV^&o 



^ 7 Oxepa (D^P'J — 




8 fl oz 3fc»J 


y y h/l^feD 




*d y- 


355 


1,500 




I8fl£ (g) 


22.2 


93.7 . 


.„ 55. 2 


jSzK'ffcia (g) 


25 


105.5 


28. 1 


# > * s 

(g) 


14.8 


62.5 


16.7 


* (g) 


186 


785 





. Qxepaf^ 8-fl ozjjfcffl* ^fc V) 22.2 g jfejffi £ C93.7g/L) c 



C129) 



#SI2 0 0 1 -5 27 395 







g/8 fl oz* 


g/L* 


*yp>i(6:0) 


0.2 


0.04 


0. 18 




14.69 


3. 1 


13.07 


>B&(10:0) 


11.06 


2.33 


9.87 


SCSI'S. ^>m(is.o) 


5. 59 


1.18 


4.98 


>^(16: ln-7) 


1.82 


0.38 


1.62 


At7'J >iKl8:0) 


1.84 


0.39 


1.64 


*V-< >g{(18:ln-9) 


24.44 


5.16 


21.75 


U y-;^(18:2n-6) 


16.28 


3.44 


14.49 


a-U y |/>g?(18:3n-3) 


3.47 


0.73 


3.09 


Y-U J P^ffiJ(18:3n-6) 


4.82 


1.02 


4. 29 


jc-T 3+>-^>£i>8K20:5n-3) 


5. 11 


1.08 


4.55 


n-3- h* n ^ > $ x. > ^ (22 : 5n- 
3) 


0.55 


0.12 


0.49 


H n-^^^-9"3i>^(22:6n-3) 


2.27 


0.48 


2. 02 




7.55 


1.52 


6.72 



^9 Oxepa ®Mmj$ 




55.2 




31.44 g/L 




25.53 g/L 


mmmmm 


32.38 g/L 


n-6 # n-3 <DJ£ 


1.75:1 




9.49 mg/8 fl oz 
40. 1 mg/L 



• * m tz »9 25 . 0 g oMrMt * 3" tr (105 . 5g/L) 0 

£:&£ffij8tfc<>*>fcT*<, tev^o^fcfc'ftftfi. ^f^ttailil^iL 



(130) !|t*2 00 1 -527 39 5 

^ K*«H3EI*3*i&o Z<oM&*MCX, ?)i<3-xtim%mm 

. Qxepatf > ft ^ £ »9 14 - 8 g ? > It £ ^" tf (62 . 5gA) 0 

. £%uv -ttmm<7>&^ ( 150:1 ) 7. M^^T^*^>M^-<7)^^^-r 

? > ^ ® <o ah Bf »m <d mWi * if in $ * & o 

. Oxepa^ -y^^^UStfJ^-i h 0 ^A86.8% % *^f>f j/'flfc* ;v->>> A 13 

% National Academy of Sci ences \z £ *) U £ $ ft M ■& M 9 > * ? M <^U^ 



C131) 

mm 



^12 0 0 1 -5 



mm&Mis: i6i7 mmtt 
mm<om: mm 

mwmm- dna c^va) 

CGACACTCCT TCCTTCTTCT CACCCGTCCT AGTCCCCTTC AACCCCCCTC TTTGACAAAG 60 

ACAACAAACC ATGGCTGCTG CTCCCAGTGT GAGGACGTTT ACTCGGGCCG AGGTTTTGAA 120 

TGCCGAGGCT CTGAATGAGG GCAAGAAGGA TGCCGAGGCA CCCTTCTTGA TGATCATCGA 180 

CAACAAGGTG TACGATGTCC GCGAGTTCGT CCCTGATCAT CCCGGTGGAA GTGTGATTCT 240 

CACGCACGTT GGCAAGGACG GCACTGACGT CTTTGACACT TTTCACCCCG AGGCTGCTTG 300 

GGAGACTCTT GCCAACTTTT ACGTTGGTGA TATTGACGAG AGCGACCGCG ATATCAAGAA 360 

TGATGACTTT GCGGCCGAGG TCCGCAAGCT GCGTACCTTG TTCCAGTCTC TTGGTTACTA 420 

CGATTCTTCC AAGGCATACT ACGCCTTCAA GGTCTCGTTC AACCTCTGCA TCTGGGGTTT 480 

GTCGACGGTC ATTGTGGCCA AGTGGGGCCA GACCTCGACC CTCGCCAACG TGCTCTCGGC 540 

TGCGCTTTTG GGTCTGTTCT GGCAGCAGTG CGGATGGTTG GCTCACGACT TTTTGCATCA 600 

CCAGGTCTTC CAGGACCGTT TCTGGGGTGA TCTTTTCGGC GCCTTCTTGG GAGGTGTCTG 660 

CCAGGGCTTC TCGTCCTCGT GGTGGAAGGA CAAGCACAAC ACTCACCACG CCGCCCCCAA 720 

CGTCCACGGC GAGGATCCCG ACATTGACAC CCACCCTCTG TTGACCTGGA GTGAGCATGC 780 

GTTGGAGATG TTCTCGGATG TCCCAGATGA GGAGCTGACC CGCATGTGGT CGCGTTTCAT 840 

GGTCCTGAAC CAGACCTGGT TTTACTTCCC CATTCTCTCG TTTGCCCGTC TCTCGTGGTG 900 

CCTCCAGTCC ATTCTCTTTG TGCTGCCTAA CGGTCAGGCC CACAAGCCGT CGGGCGCGCG 960 

TGTGCCCATC TCGTTGGTCG AGCAGCTGTC GCTTGCGATG CACTGGACCT GGTACCTCGC 1020 

CACCATGTTC CTGTTCATCA AGGATCCCGT CAACATGCTG GTGTACTTTT TGGTGTCGCA 1080 

GGCGGTGTGC GGAAACTTGT TGGCGATCGT GTTCTCGCTC AACCACAACG GTATGCCTGT 1140 



(132) «NR2 00 1 -5 2 

GATCTCGAAG GAGGAGGCGG TCGATATGGA TTTCTTCACG AAGCAGATCA TCACGGGTCG 1200 

TGATGTCCAC CCGGGTCTAT TTGCCAACTG GTTCACGGGT GGATTGAACT ATCAGATCGA 1260 

GCACCACTTG TTCCCTTCGA TGCCTCGCCA CAACTTTTCA AAGATCCAGC CTGCTGTCGA 1320 

GACCCTGTGC AAAAAGTACA ATGTCCGATA CCACACCACC GGTATGATCG AGGGAACTGC 1380 

AGAGGTCTTT AGCCGTCTGA ACGAGGTCTC CAAGGCTGCC TCCAAGATGG GTAAGGCGCA 1440 

GTAAAAAAAA AAACAAGGAC GTTTTTTTTC GCCAGTGCCT GTGCCTGTGC CTGCTTCCCT 1500 

TGTCAAGTCG AGCGTTTCTG GAAAGGATCG TTCAGTGCAG TATCATCATT CTCCTTTTAC 1560 

CCCCCGCTCA TATCTCATTC ATTTCTCTTA TTAAACAACT TGTTCCCCCC TTCACCG 1617 

mPlCD&iS: 457 T5^SS 

Met Ala Ala Ala Pro Ser Val Arg Thr Phe Thr Arg Ala Glu Val Leu 
1 5 10 15 

Asn Ala Glu Ala Leu Asn Glu Gly Lys Lys Asp Ala Glu Ala Pro Phe 

20 25 30 

Leu Met He He Asp Asn Lys Val Tyr Asp Val Arg Glu Phe Val Pro 

35 40 45 

Asp His Pro Gly Gly Ser Val He Leu Thr His Val Gly Lys Asp Gly 

50 55 60 

Thr Asp Val Phe Asp Thr Phe His Pro Glu Ala Ala Trp Glu Thr Leu 
65 70 75 80 : 

Ala Asn Phe Tyr Val Gly Asp lie Asp Glu Ser Asp Arg Asp He Lys 
85 90 95 



(133) ^2 0 0 1 -5 27 395 

Asn Asp Asp Phe Ala Ala Glu Val Arg Lys Leu Arg Thr Leu Phe Gin 

100 105 110 

Ser Leu Gly Tyr Tyr Asp Ser Ser Lys Ala Tyr Tyr Ala Phe Lys Val 

115 120 125 

Ser Phe Asn Leu Cys lie Trp Gly Leu Ser Thr Val He Val Ala Lys 

130 135 140 

Trp Gly Gin Thr Ser Thr Leu Ala Asn Val Leu Ser Ala Ala Leu Leu 
145 150 155 160 

Gly Leu Phe Trp Gin Gin Cys Gly Trp Leu Ala His Asp Phe Leu His 

165 170 175 

His Gin Val Phe Gin Asp Arg Phe Trp Gly Asp Leu Phe Gly Ala Phe 

180 185 190 

Leu Gly Gly Val Cys Gin Gly Phe Ser Ser Ser Trp Trp Lys Asp Lys 

195 200 205 

His Asn Thr His His Ala Ala Pro Asn Val His Gly Glu Asp Pro Asp 

210 215 220 

He Asp Thr His Pro Leu Leu Thr Trp Ser Glu His Ala Leu Glu Met 
225 230 235 240 

Phe Ser Asp Val Pro Asp Glu Glu Leu Thr Arg Met Trp Ser Arg Phe 

245 250 255 

Met Val Leu Asn Gin Thr Trp Phe Tyr Phe Pro He Leu Ser Phe Ala 

260 265 270 

Arg Leu Ser Trp Cys Leu Gin Ser He Leu Phe Val Leu Pro Asn Gly 

275 280 285 

Gin Ala His Lys Pro Ser Gly Ala Arg Val Pro He Ser Leu Val Glu 

290 295 300 

Gin Leu Ser Leu Ala Met His Trp Thr Trp Tyr Leu Ala Thr Met Phe 
305 310 315 320 

Leu Phe 1 le Lys Asp Pro Val Asn Met Leu Val Tyr Phe Leu Val Ser 



(134) #^200 1 -527 395 

325 330 335 

Gin Ala Val Cys Gly Asn Leu Leu Ala He Val Phe Ser Leu Asn His 

340 345 350 

Asn Gly Met Pro Val lie Ser Lys Glu Glu Ala Val Asp Met Asp Phe 

355 360 365 

Phe Thr Lys Gin lie He Thr Gly Arg Asp Val His Pro Gly Leu Phe 

370 375 380 

Ala Asn Trp Phe Thr Gly Gly Leu Asn Tyr Gin He Glu His His Leu 
385 390 395 400 

Phe Pro Ser Met Pro Arg His Asn Phe Ser Lys He Gin Pro Ala Val 

405 410 415 

Glu Thr Leu Cys Lys Lys Tyr Asn Val Arg Tyr His Thr Thr Gly Met 

420 425 430 

He Glu Gly Thr Ala Glu Val Phe Ser Arg Leu Asn Glu Val Ser Lys 

435 440 445 

Ala Ala Ser Lys Met Gly Lys Ala Gin 
450 455 

@H^I#-^:3 

mn<D^-. 1488 i&mn 
mom -*m. 

mnvmM: DNA (yM) 

mm 

GTCCCCTGTC GCTGTCGGCA CACCCCATCC TCCCTCGCTC CCTCTGCGTT TGTCCTTGGC 60 

CCACCGTCTC TCCTCCACCC TCCGAGACGA CTGCAACTGT AATCAGGAAC CGACAAATAC 120 

ACGATTTCTT TTTACTCAGC ACCAACTCAA AATCCTCAAC CGCAACCCTT TTTCAGGATG 180 



(135) ^2 00 1 -5 273 9 5 



GCACCTCCCA 


ACACTATCGA TGCCGGTTTG 


ACCCAGCGTC 


ATATCAGCAC CTCGGCCCCA 


240 


AACTCGGCCA 


AGCCTGCCTT CGAGCGCAAC 


TACCAGCTCC 


CCGAGTTCAC CATCAAGGAG 


300 


ATCCGAGAGT 


GCATCCCTGC CCACTGCTTT 


GAGCGCTCCG 


GTCTCCGTGG TCTCTGCCAC 


360 


GTTGCCATCG 


ATCTGACTTG GGCGTCGCTC 


TTGTTCCTGG 


CTGCGACCCA GATCGACAAG 


420 


TTTGAGAATC 


CCTTGATCCG CTATTTGGCC 


TGGCCTGTTT 


ACTGGATCAT GCAGGGTATT 


480 


GTCTGCACCG 


GTGTCTGGGT GCTGGCTCAC 


GAGTGTGGTC 


ATCAGTCCTT CTCGACCTCC 


540 


AAGACCCTCA 


ACAACACAGT TGGTTGGATC 


TTGCACTCGA 


TGCTCTTGGT CCCCTACCAC 


600 


TCCTGGAGAA 


TCTCGCACTC GAAGCACCAC 


AAGGCCACTG 


GCCATATGAC CAAGGACCAG 


660 


GTCTTTGTGC 


CCAAGACCCG CTCCCAGGTT 


GGCTTGCCTC 


CCAAGGAGAA CGCTGCTGCT 


720 


GCCGTTCAGG 


AGGAGGACAT GTCCGTGCAC 


CTGGATGAGG 


AGGCTCCCAT TGTGACTTTG 


780 


TTCTGGATGG 


TGATCCAGTT CTTGTTCGGA 


TGGCCCGCGT 


ACCTGATTAT GAACGCCTCT 


840 


GGCCAAGACT 


ACGGCCGCTG GACCTCGCAC 


TTCCACACGT 


ACTCGCCCAT CTTTGAGCCC 


900 


CGCAACTTTT 


TCGACATTAT TATCTCGGAC 


CTCGGTGTGT 


TGGCTGCCCT CGGTGCCCTG 


960 


ATCTATGCCT 


CCATGCAGTT GTCGCTCTTG 


ACCGTCACCA 


AGTACTATAT TGTCCCCTAC 


1020 


CTCTTTGTCA 


ACTTTTGGTT GGTCCTGATC 


ACCTTCTTGC 


AGCACACCGA TCCCAAGCTG 


1080 


CCCCATTACC 


GCGAGGGTGC CTGGAATTTC 


CAGCGTGGAG 


CTCTTTGCAC CGTTGACCGC 


1140 


TCGTTTGGCA 


AGTTCTTGGA CCATATGTTC 


CACGGCATTG 


TCCACACCCA TGTGGCCCAT 


1200 


CACTTGTTCT 


CGCAAATGCC GTTCTACCAT 


GCTGAGGAAG 


CTACCTATCA TCTCAAGAAA 


1260 


CTGCTGGGAG 


AGTACTATGT GTACGACCCA 


TCCCCGATCG 


TCGTTGCGGT CTGGAGGTCG 


1320 


TTCCGTGAGT 


GCCGATTCGT GGAGGATCAG 


GGAGACGTGG 


TCTTTTTCAA GAAGTAAAAA 


1380 


AAAAGACAAT 


GGACCACACA CAACCTTGTC 


TCTACAGACC 


TACGTATCAT GTAGCCATAC 


1440 


CACTTCATAA 


AAGAACATGA GCTCTAGAGG 


CGTGTCATTC 


GCGCCTCC 


1488 
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Met Ala Pro Pro Asn Thr lie Asp Ala Gly Leu Thr Gin Arg His lie 
1 5 10 15 

Ser Thr Ser Ala Pro Asn Ser Ala Lys Pro Ala Phe Glu Arg Asn Tyr 

20 25 30 

Gin Leu Pro Glu Phe Thr lie Lys Glu He Arg Glu Cys He Pro Ala 

35 40 45 

His Cys Phe Glu Arg Ser Gly Leu Arg Gly Leu Cys His Val Ala He 

50 55 60 

Asp Leu Thr Trp Ala Ser Leu Leu Phe Leu Ala Ala Thr Gin lie Asp 
65 70 ' 75 80 

Lys Phe Glu Asn Pro Leu lie Arg Tyr Leu Ala Trp Pro Val Tyr Trp 

85 90 95 

He Met Gin Gly He Val Cys Thr Gly Val Trp Val Leu Ala His Glu 

100 105 110 

Cys Gly His Gin Ser Phe Ser Thr Ser Lys Thr Leu Asn Asn Thr Val 

115 120 125 

Gly Trp He Leu His Ser Met Leu Leu Val Pro Tyr His Ser Trp Arg 

130 135 140 

lie Ser His Ser Lys His His Lys Ala Thr Gly His Met Thr Lys Asp 
145 150 155 160 

Gin Val Phe Val Pro Lys Thr Arg Ser Gin Val Gly Leu Pro Pro Lys 

165 170 175 

Glu Asn Ala Ala Ala Ala Val Gin Glu Glu Asp Met Ser Val His Leu 

180 185 190 

Asp Glu Glu Ala Pro lie Val Thr Leu Phe Trp Met Val He Gin Phe 

195 200 205 

Leu Phe Gly Trp Pro Ala Tyr Leu He Met Asn Ala Ser Gly Gin Asp 
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210 215 220 

Tyr Gly Arg Trp Thr Ser His Phe His Thr Tyr Ser Pro He Phe Glu 
225 230 235 240 

Pro Arg Asn Phe Phe Asp He He He Ser Asp Leu Gly Val Leu Ala 

245 250 255 

Ala Leu Gly Ala Leu He Tyr Ala Ser Met Gin Leu Ser Leu Leu Thr 

260 265 270 

Val Thr Lys Tyr Tyr lie Val Pro Tyr Leu Phe Val Asn Phe Trp Leu 

275 280 285 

Val Leu He Thr Phe Leu Gin His Thr Asp Pro Lys Leu Pro His Tyr 

290 295 300 

Arg Glu Gly Ala Trp Asn Phe Gin Arg Gly Ala Leu Cys Thr Val Asp 
305 310 315 320 

Arg Ser Phe Gly Lys Phe Leu Asp His Met Phe His Gly He Val His 

325 330 335 

Thr His Val Ala His His Leu Phe Ser Gin Met Pro Phe Tyr His Ala 

340 345 350 

Glu Glu Ala Thr Tyr His Leu Lys Lys Leu Leu Gly Glu Tyr Tyr Val 

355 360 365 

Tyr Asp Pro Ser Pro He Val Val Ala Val Trp Arg Ser Phe Arg Glu 

370 375 380 

Cys Arg Phe Val Glu Asp Gin Gly Asp Val Val Phe Phe Lys Lys . 
385 390 395 

BH?iJ#-^:5 
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GCTTCCTCCA 


GTTCATCCTC 


CATTTCGCCA 


CCTGCATTCT 


TTACGACCGT TAAGCAAGAT 


60 


GGGAACGGAC 


CAAGGAAAAA 


CCTTCACCTG 


GGAAGAGCTG 


GCGGCCGATA ACACCAAGGA 


120 


CGACCTACTC 


TTGGCCATCC 


GCGGCAGGGT 


GTACGATGTG 


ACAAAGTTCT TGAGCCGCCA 


180 


TCCTGGTGGA 


GTGGACACTC 


TCCTGCTCGG 


AGCTGGCCGA 


GATGTTACTC CGGTCTTTGA 


240 


GATGTATCAC 


GCGTTTGGGG 


CTGCAGATGC 


CATTATGAAG 


AAGTACTATG TCGGTACACT 


300 


GGTCTCGAAT 


GAGCTGCCCA 


TCTTCCCGGA 


GCCAACGGTG 


TTCCACAAAA CCATCAAGAC 


360 


GAGAGTCGAG 


GGCTACTTTA 


CGGATGGGAA 


CATTGATCCC 


AAGAATAGAC CAGAGATCTG 


420 


GGGACGATAC 


GCTCTTATCT 


TTGGATCCTT 


GATCGCTTCC 


TACTACGCGC AGCTCTTTGT 


480 


GCCTTTCGTT 


GTCGAACGCA 


CATGGCTTCA 


GGTGGTGTTT 


GCAATCATCA TGGGATTTGC 


540 


GTGCGCACAA 


GTCGGACTCA 


ACCCTGTTCA 


TGATGCGTCT 


CACTTTTCAG TGACCCACAA 


600 


CCCCACTGTC 


TGGAAGATTC 


TGGGAGCCAC 


GCACGACTTT 


TTCAACGGAG CATCGTACCT 


660 


GGTGTGGATG 


TACCAACATA 


TGCTCGGCCA 


TCACCCCTAC 


ACCAACATTG CTGGAGCAGA 


720 


TCCCGACGTG 


TGGAGGTCTG 


AGCCCGATGT 


TCGTCGTATC 


AAGCCCAACC AAAAGTGGTT 


780 


TGTCAACCAC 


ATCAACCAGC 


ACATGTTTGT 


TCCTTTCCTG 


TACGGACTGC TGGCGTTCAA 


840 


GGTGCGCATT 


CAGGACATCA 


ACATTTTGTA 


CTTTGTCAAG 


ACCAATGACG CTATTCGTGT 


900 


CAATCCCATC 


TCGACATGGC 


ACACTGTGAT 


GTTCTGGGGC 


GGCAAGGCTT TCTTTGTCTG 


960 


GTATCGCCTG 


ATTGTTCCCC 


TGCAGTATCT 


GCCCCTGGGC 


AAGGTGCTGC TCTTGTTCAC 


1020 


GGTCGCGGAC 


ATGGTGTCGT 


CTTACTGGCT 


GGCGCTGACC 


TTCCAGGCGA ACCACGTTGT 


1080 


TGAGGAAGTT 


CAGTGGCCGT 


TGCCTGACGA 


GAACGGGATC 


ATCCAAAAGG ACTGGGCAGC 


1140 


TATGCAGGTC 


GAGACTACGC 


AGGATTACGC 


ACACGATTCG 


CACCTCTGGA CCAGCATCAC 


1200 


TGGCAGCTTG 


AACTACCAGG 


CTGTGCACCA 


TCTGTTCCCC 


AACGTGTCGC AGCACCATTA 


1260 


TCCCGATATT 


CTGGCCATCA 


TCAAGAACAC 


CTGCAGCGAG 


TACAAGGTTC CATACCTTGT 


1320 


CAAGGATACG 


TTTTGGCAAG 


CATTTGCTTC 


ACATTTGGAG 


CACTTGCGTG TTCTTGGACT 


1380 


CCGTCCCAAG 


GAAGAGTAGA 


AGAAAAAAAG 


CGCCGAATGA 


AGTATTGCCC CCTTTTTCTC 


1440 


CAAGAATGGC 


AAAAGGAGAT 


CAAGTGGACA 


TTCTCTATGA 


AGA 


1483 
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mn 

Met Gly Thr Asp Gin Gly Lys Thr Phe Thr Trp Glu Glu Leu Ala Ala 

15 10 15 

His Asn Thr Lys Asp Asp Leu Leu Leu Ala He Arg Gly Arg Val Tyr 

20 25 30 

Asp Val Thr Lys Phe Leu Ser Arg His Pro Gly Gly Val Asp Thr Leu 

35 40 45 

Leu Leu Gly Ala Gly Arg Asp Val Thr Pro Val Phe Glu Met Tyr His 

50 55 60 

Ala Phe Gly Ala Ala Asp Ala lie Met Lys Lys Tyr Tyr Val Gly Thr 
65 70 75 80 

Leu Val Ser Asn Glu Leu Pro He Phe Pro Glu Pro Thr Val Phe His 

85 90 95 

Lys Thr He Lys Thr Arg Val Glu Gly Tyr Phe Thr Asp Arg Asn He 

100 105 110 

Asp Pro Lys Asn Arg Pro Glu He Trp Gly Arg Tyr Ala Leu He Phe 

115 120 125 

Gly Ser Leu He Ala Ser Tyr Tyr Ala Gin Leu Phe Val Pro Phe Val 

130 135 140 

Val Glu Arg Thr Trp Leu Gin Val Val Phe Ala He He Met Gly Phe 
145 150 155 160 

Ala Cys Ala Gin Val Gly Leu Asn Pro Leu His Asp Ala Ser His Phe 
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165 170 175 

Ser Val Thr His Asn Pro Thr Val Trp Lys He Leu Gly Ala Thr His 

180 185 190 

Asp Phe Phe Asn Gly Ala Ser Tyr Leu Val Trp Met Tyr Gin His Met 

195 200 205 

Leu Gly His His Pro Tyr Thr Asn He Ala Gly Ala Asp Pro Asp Val 

210 215 220 

Ser Thr Ser Glu Pro Asp Val Arg Arg He Lys Pro Asn Gin Lys Trp 
225 230 235 240 

Phe Val Asn His He Asn Gin His Met Phe Val Pro Phe Leu Tyr Gly 

245 250 255 

Leu Leu Ala Phe Lys Val Arg He Gin Asp lie Asn He Leu Tyr Phe 

260 265 270 

Val Lys Thr Asn Asp Ala He Arg Val Asn Pro lie Ser Thr Trp His 

275 280 285 

Thr Val Met Phe Trp Gly Gly Lys Ala Phe Phe Val Trp Tyr Arg Leu 

290 295 300 

He Val Pro Leu Gin Tyr Leu Pro Leu Gly Lys Val Leu Leu Leu Phe 
305 310 315 320 

Thr Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe Gin 

325 330 335 

Ala Asn His Val Val Glu Glu Val Gin Trp Pro Leu Pro Asp Glu Asn 

340 345 350 

Gly He He Gin Lys Asp Trp Ala Ala Met Gin Val Glu Thr Thr Gin 

355 360 365 

Asp Tyr Ala His Asp Ser His Leu Trp Thr Ser He Thr Gly Ser Leu 

370 375 380 

Asn Tyr Gin Ala Val His His Leu Phe Pro Asn Val Ser Gin His His 
385 390 395 400 
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Tyr Pro Asp He Leu Ala He lie Lys Asn Thr Cys Ser Glu Tyr Lys 

405 410 415 

Val Pro Tyr Leu Val Lys Asp Thr Phe Trp Gin Ala Phe Ala Ser His 

420 425 430 

Leu Glu His Leu Arg Val Leu Gly Leu Arg Pro Lys Glu Glu 

435 440 445 
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mn 

Glu Val Arg Lys Leu Arg Thr Leu Phe Gin Ser Leu Gly Tyr Tyr Asp 
1 5 10 15 

Ser Ser Lys Ala Tyr Tyr Ala Phe Lys Val Ser Phe Asn Leu Cys lie 

20 25 30 

Trp Gly Leu Ser Thr Val lie Val Ala Lys Trp Gly Gin Thr Ser Thr 

35 40 45 

Leu Ala Asn Val Leu Ser Ala Ala Leu Leu Gly Leu Phe Trp Gin Gin 

50 55 60 

Cys Gly Trp Leu Ala His Asp Phe Leu His His Gin Val Phe Gin Asp 
65 70 75 80 

Arg Phe Trp Gly Asp Leu Phe Gly Ala Phe Leu Gly Gly Val Cys Gin 

85 90 95 

Gly Phe Ser Ser Ser Trp Trp Lys Asp Lys His Asn Thr His His Ala 
100 105 110 
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Ala Pro Asn Val His Gly Glu Asp Pro Asp He Asp Thr His Pro Leu 

115 120 125 

Leu Thr Trp Ser Glu His Ala Leu Glu Met Phe Ser Asp Val Pro Asp 

130 135 140 

Glu Glu Leu Thr Arg Met Trp Ser Arg Phe Met Val Leu Asn Gin Thr 
145 150 155 160 

Trp Phe Tyr Phe Pro He Leu Ser Phe Ala Arg Leu Ser Trp Cys Leu 

165 170 175 

Gin Ser He Leu Phe Val Leu Pro Asn Gly Gin Ala His Lys Pro Ser 

180 185 190 

Gly Ala Arg Val Pro He Ser Leu Val Glu Gin Leu Ser Leu Ala Met 

195 200 205 

His Trp Thr Trp Tyr Leu Ala Thr Met Phe Leu Phe He Lys Asp Pro 

210 215 220 

Val Asn Met Leu Val Tyr Phe Leu Val Ser Gin Ala Val Cys Gly Asn 
225 230 235 240 

Leu Leu Ala He Val Phe Ser Leu Asn His Asn Gly Met Pro Val He 

245 250 255 

Ser Lys Glu Glu Ala Val Asp Met Asp Phe Phe Thr Lys Gin He lie 

260 265 270 

Thr Gly Arg Asp Val His Pro Gly Leu Phe Ala Asn Trp Phe Thr Gly 

275 280 285 

Gly Leu Asn Tyr Gin He Glu His His Leu Phe Pro Ser Met Pro Arg 

290 295 300 

His Asn Phe Ser Lys He Gin Pro Ala Val Glu Thr Leu Cys Lys Lys 
305 310 315 320 

Tyr Asn Val Arg Tyr His Thr Thr Gly Met He Glu Gly Thr Ala Glu 

325 330 335 

Val Phe Ser Arg Leu Asn Glu Val Ser Lys Ala Ala Ser Lys Met Gly 
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340 345 350 

Lys Ala Gin 
355 

827>J#-%:8 
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mom mmm 
mm 

Val Thr Leu Tyr Thr Leu Ala Phe Val Ala Ala Asn Ser Leu Gly Val 

15 10 15 

Leu Tyr Gly Val Leu Ala Cys Pro Ser Val Xaa Pro His Gin lie Ala 

20 25 30 

Ala Gly Leu Leu Gly Leu Leu Trp lie Gin Ser Ala Tyr He Gly Xaa 

35 40 45 

Asp Ser Gly His Tyr Val He Met Ser Asn Lys Ser Asn Asn Xaa Phe 

50 55 60 

Ala Gin Leu Leu Ser Gly Asn Cys Leu Thr Gly lie He Ala Trp Trp 
65 70 75 80 

Lys Trp Thr His Asn Ala His His Leu Ala Cys Asn Ser Leu Asp Tyr 

85 90 95 

Gly Pro Asn Leu Gin His He Pro 
100 
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Gly Val Leu Tyr Gly Val Leu Ala Cys Thr Ser Val Phe Ala His Gin 

15 10 15 

He Ala Ala Ala Leu Leu Gly Leu Leu Trp He Gin Ser Ala Tyr He 

20 25 30 

Gly His Asp Ser Gly His Tyr Val lie Met Ser Asn Lys Ser Tyr Asn 

35 40 45 

Arg Phe Ala Gin Leu Leu Ser Gly Asn Cys Leu Thr Gly He Ser He 

50 55 60 

Ala Trp Trp Lys Trp Thr His Asn Ala His His Leu Ala Cys Asn Ser 
65 70 75 80 

Leu Asp Tyr Asp Pro Asp Leu Gin His He Pro Val Phe Ala Val Ser 

85 90 95 

Thr Lys Phe Phe Ser Ser Leu Thr Ser Arg Phe Tyr Asp Arg Lys Leu 

100 105 HO 

Thr Phe Gly Pro Val Ala Arg Phe Leu Val Ser Tyr Gin His Phe Thr 

115 120 125 

Tyr Tyr Pro Val Asn Cys Phe Gly Arg He Asn Leu Phe lie Gin Thr 

130 135 140 

Phe Leu Leu Leu Phe Ser Lys Arg Glu Val Pro Asp Arg Ala Leu Asn 
145 150 155 160 

Phe Ala Gly lie Leu Val Phe Trp Thr Trp Phe Pro Leu Leu Val Ser 

165 170 175 

Cys Leu Pro Asn Trp Pro Glu Arg Phe Phe Phe Val Phe Thr Ser Phe 
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180 185 190 

Thr Val Thr Ala Leu Gin His He Gin Phe Thr Leu Asn His Phe Ala 

195 200 205 

Ala Asp Val Tyr Val Gly Pro Pro Thr Gly Ser Asp Trp Phe Glu Lys 

210 215 220 

Gin Ala Ala Gly Thr He Asp He Ser Cys Arg Ser Tyr Met Asp Trp 
225 230 235 240 

Phe Phe Gly Gly Leu Gin Phe Gin Leu Glu His His 
245 250 

nm<D&2: 125 JW. 

mom mrm 

Gly Xaa Xaa Asn Phe Ala Gly He Leu Val Phe Trp Thr Trp Phe Pro 
15 10 15 

Leu Leu Val Ser Cys Leu Pro Asn Trp Pro Glu Arg Phe Xaa Phe Val 

20 25 30 

Phe Thr Gly Phe Thr Val Thr Ala Leu Gin His He Gin Phe Thr Leu 

35 40 45 

Asn His Phe Ala Ala Asp Val Tyr Val Gly Pro Pro Thr Gly Ser Asp 

50 55 60 

Trp Phe Glu Lys Gin Ala Ala Gly Thr lie Asp He Ser Cys Arg Ser 
65 70 75 80 

Tyr Met Asp Trp Phe Phe Cys Gly Leu Gin Phe Gin Leu Glu His His 
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85 90 95 

Leu Phe Pro Arg Leu Pro Arg Cys His Leu Arg Lys Val Ser Pro Val 

ioo 105 no 

Gly Gin Arg Gly Phe Gin Arg Lys Xaa Asn Leu Ser Xaa 
115 120 125 



•:11 
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mom- mmm 

Pro Ala Thr Glu Val Gly Gly Leu Ala Trp Met lie Thr Phe Tyr Val 
1 5 10 15 

Arg Phe Phe Leu Thr Tyr Val Pro Leu Leu Gly Leu Lys Ala Phe Leu 

20 25 30 

Gly Leu Phe Phe He Val Arg Phe Leu Glu Ser Asn Trp Phe Val Trp 

35 40 45 

Val Thr Gin Met Asn His lie Pro Met His He Asp His Asp Arg Asn 

50 55 60 

Met Asp Trp Val Ser Thr Gin Leu Gin Ala Thr Cys Asn Val His Lys 
65 70 75 80 

Ser Ala Phe Asn Asp Trp Phe Ser Gly His Leu Asn Phe Gin He Glu 

85 90 95 

His His Leu Phe Pro Thr Met Pro Arg His Asn Tyr His Xaa Val Ala 

100 105 HO 

Pro Leu Val Gin Ser Leu Cys Ala Lys His Gly He Glu Tyr Gin Ser 



a 
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115 120 125 * 

Lys Pro Leu 
130 

KRKDftS: 87 7$.;®. 

mm 

Cys Ser Pro Lys Ser Ser Pro Thr Arg Asn Met Thr Pro Ser Pro Phe 

15 10 15 

He Asp Trp Leu Trp Gly Gly Leu Asn Tyr Gin He Glu His His Leu 

20 25 30 

Phe Pro Thr Met Pro Arg Cys Asn Leu Asn Arg Cys Met Lys Tyr Val 

35 40 45 

Lys Glu Trp Cys Ala Glu Asn Asn Leu Pro Tyr Leu Val Asp Asp Tyr 

50 55 60 

Phe Val Gly Tyr Asn Leu Asn Leu Gin Gin Leu Lys Asn Met Ala Glu 
65 70 75 80 

Leu Val Gin Ala Lys Ala Ala 
85 

I2JIJ##:13 
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mm 
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Arg His Glu Ala Ala Arg Gly Gly Thr Arg Leu Ala Tyr Met Leu Val 
15 10 15 

Cys Met Gin Trp Thr Asp Leu Leu Trp Ala Ala Ser Phe Tyr Ser Arg 

20 25 30 

Phe Phe Leu Ser Tyr Ser Pro Phe Tyr Gly Ala Thr Gly Thr Leu Leu 

35 40 45 

Leu Phe Val Ala Val Arg Val Leu Glu Ser His Trp Phe Val Trp He 

50 55 60 

Thr Gin Met Asn His He Pro Lys Glu He Gly His Glu Lys His Arg 
65 70 75 80 

Asp Trp Ala Ser Ser Gin Leu Ala Ala Thr Cys Asn Val Glu Pro Ser 

85 90 95 

Leu Phe He Asp Trp Phe Ser Gly His Leu Asn Phe Gin He Glu His 

100 105 1 10 

His Leu Phe Pro Thr Met Thr Arg His Asn Tyr Arg Xaa Val Ala Pro 

115 120 125 

Leu Val Lys Ala Phe Cys Ala Lys His Gly Leu His Tyr Glu Val 
130 135 140 
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Leu His His Thr Tyr Thr Asn lie Ala Gly Ala Asp Pro Asp Val Ser 
1 5 10 15 

Thr Ser Glu Pro Asp Val Arg Arg He Lys Pro Asn Gin Lys Trp Phe 

20 25 30 

Val Asn His He Asn Gin His Met Phe Val Pro Phe Leu Tyr Gly Leu 

35 40 45 

Leu Ala Phe Lys Val Arg He Gin Asp He Asn He Leu Tyr Phe Val 

50 55 60 

Lys Thr Asn Asp Ala He Arg Val Asn Pro lie Ser Thr Trp His Thr 
65 70 75 80 

Val Met Phe Trp Gly Gly Lys Ala Phe Phe Val Trp Tyr Arg Leu He 

85 90 95 

Val Pro Leu Gin Tyr Leu Pro Leu Gly Lys Val Leu Leu Leu Phe Thr 

100 105 110 

Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe Gin Ala 

115 120 125 

Asn Tyr Val Val Glu Glu Val Gin Trp Pro Leu Pro Asp Glu Asn Gly 

130 135 140 

lie He Gin Lys Asp Trp Ala Ala Met Gin Val Glu Thr Thr Gin Asp 
145 150 155 160 

Tyr Ala His Asp Ser His Leu Trp Thr Ser He Thr Gly Ser Leu Asn 

165 170 175 

Tyr Gin Xaa Val His His Leu Phe Pro His 
180 185 
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His Xaa Xaa His His 
1 5 

g3JiJ#-Sf :16 
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Met Ala Ala Gin lie Lys Lys Tyr lie Thr Ser Asp Glu Leu Lys Asn 
1 5 10 15 

His Asp Lys Pro Gly Asp Leu Trp lie Ser lie Gin Gly Lys Ala Tyr 

. 20 25 30 

Asp Val Ser Asp Trp Val Lys Asp His Pro Gly Gly Ser Phe Pro Leu 

35 40 45 

Lys Ser Leu Ala Gly Gin Glu Val Thr Asp Ala Phe Val Ala Phe His 

50 55 60 

Pro Ala Ser Thr Trp Lys Asn Leu Asp Lys Phe Phe Thr Gly Tyr Tyr 
65 70 75 80 

Leu Lys Asp Tyr Ser Val Ser Glu Val Ser Lys Val Tyr Arg Lys Leu 
85 90 95 
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Val Phe Glu Phe Ser Lys Met Gly Leu Tyr Asp Lys Lys Gly His He 

100 105 110 

Met Phe Ala Thr Leu Cys Phe lie Ala Met Leu Phe Ala Met Ser Val 

115 120 125 

Tyr Gly Val Leu Phe Cys Glu Gly Val Leu Val His Leu Phe Ser Gly 

130 135 140 

Cys Leii Met Gly Phe Leu Trp He Gin Ser Gly Trp lie Gly His Asp 
145 150 155 160 

Ala Gly His Tyr Met Val Val Ser Asp Ser Arg Leu Asn Lys Phe Met 

165 170 175 

Gly He Phe Ala Ala Asn Cys Leu Ser Gly He Ser lie Gly Trp Trp 

180 185 190 

Lys Trp Asn His Asn Ala His His lie Ala Cys Asn Ser Leu Glu Tyr 

195 200 205 

Asp Pro Asp Leu Gin Tyr He Pro Phe Leu Val Val Ser Ser Lys Phe 

210 215 220 

Phe Gly Ser Leu Thr Ser His Phe Tyr Glu Lys Arg Leu Thr Phe Asp 
225 230 235 240 

Ser Leu Ser Arg Phe Phe Val Ser Tyr Gin His Trp Thr Phe Tyr Pro 

245 250 255 

He Met Cys Ala Ala Arg Leu Asn Met Tyr Val Gin Ser Leu lie Met 

260 265 270 

Leu Leu Thr Lys Arg Asn Val Ser Tyr Arg Ala Gin Glu Leu Leu Gly 

275 280 285 

Cys Leu Val Phe Ser lie Trp Tyr Pro Leu Leu Val Ser Cys Leu Pro 

290 295 300 

Asn Trp Gly Glu Arg lie Met Phe Val He Ala Ser Leu Ser Val Thr 
305 310 315 320 

Gly Met Gin Gin Val Gin Phe Ser Leu Asn His Phe Ser Ser Ser Val 
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325 330 335 

Tyr Val Gly Lys Pro Lys Gly Asn Asn Trp Phe Glu Lys Gin Thr Asp 

340 345 350 

Gly Thr Leu Asp lie Ser Cys Pro Pro Trp Met Asp Trp Phe His Gly 

355 360 365 

Gly Leu Gin Phe Gin lie Glu His His Leu Phe Pro Lys Met Pro Arg 

370 375 380 

Cys Asn Leu Arg Lys He Ser Pro Tyr Val He Glu Leu Cys Lys Lys 
385 390 395 400 

His Asn Leu Pro Tyr Asn Tyr Ala Ser Phe Ser Lys Ala Asn Glu Met 

405 410 415 

Thr Leu Arg Thr Leu Arg Asn Thr Ala Leu Gin Ala Arg Asp He Thr 

420 425 430 

Lys Pro Leu Pro Lys Asn Leu Val Trp Glu Ala Leu His Thr 
435 440 445 

mm<»&-Z- 359 7S.Jf& 

m\ 

Met Leu Thr Ala Glu Arg He Lys Phe Thr Gin Lys Arg Gly Phe Arg 

I 5 10 15 

Arg Val Leu Asn Gin Arg Val Asp Ala Tyr Phe Ala Glu His Gly Leu 

20 25 30 

Thr Gin Arg Asp Asn Pro Ser Met Tyr Leu Lys Thr Leu lie lie Val 
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35 



40 



45 



Leu Trp Leu Phe Ser Ala Trp Ala Phe Val Leu Phe Ala Pro Val He 

50 55 60 

Phe Pro Val Arg Leu Leu Gly Cys Met Val Leu Ala He Ala Leu Ala 
65 70 75 80 

Ala Phe Ser Phe Asn Val Gly His Asp Ala Asn His Asn Ala Tyr Ser 

85 90 95 

Ser Asn Pro His He Asn Arg Val Leu Gly Met Thr Tyr Asp Phe Val 

100 105 110 

Gly Leu Ser Ser Phe Leu Trp Arg Tyr Arg His Asn Tyr Leu His His 

115 120 125 

Thr Tyr Thr Asn He Leu Gly His Asp Val Glu He His Gly Asp Gly 

130 135 140 

Ala Val Arg Met Ser Pro Glu Gin Glu His Val Gly He Tyr Arg Phe 
145 150 155 160 

Gin Gin Phe Tyr He Trp Gly Leu Tyr Leu Phe He Pro Phe Tyr Trp 

165 170 175 

Phe Leu Tyr Asp Val Tyr Leu Val Leu Asn Lys Gly Lys Tyr His Asp 

180 185 190 

His Lys He Pro Pro Phe Gin Pro Leu Glu Leu Ala Ser Leu Leu Gly 

195 200 205 

He Lys Leu Leu Trp Leu Gly Tyr Val Phe Gly Leu Pro Leu Ala Leu 

210 215 220 

Gly Phe Ser He Pro Glu Val Leu He Gly Ala Ser Val Thr Tyr Met 
225 230 235 240 

Thr Tyr Gly He Val Val Cys Thr He Phe Met Leu Ala His Val Leu 

245 250 255 

Glu Ser Thr Glu Phe Leu Thr Pro Asp Gly Glu Ser Gly Ala He Asp 



260 



265 



270 



(154) #312 0 0 1 - 5 2 7 3 9 5 

Asp Glu Trp Ala lie Cys Gin lie Arg Thr Thr Ala Asn Phe Ala Thr 

275 280 285 

Asn Asn Pro Phe Trp Asn Trp Phe Cys Gly Gly Leu Asn His Gin Val 

290 295 300 

Thr His His Leu Phe Pro Asn lie Cys His He His Tyr Pro Gin Leu 
305 310 315 320 

Glu Asn lie He Lys Asp Val Cys Gin Glu Phe Gly Val Glu Tyr Lys 

325 330 335 

Val Tyr Pro Thr Phe Lys Ala Ala He Ala Ser Asn Tyr Arg Trp Leu 

340 345 350 

Glu Ala Met Gly Lys Ala Ser 
355 

ffi#l«:18 

mViOMZ: 365 T^JWL 
B3#J 

Met Thr Ser Thr Thr Ser Lys Val Thr Phe Gly Lys Ser He Gly Phe 
15 10 15 

Arg Lys Glu Leu Asn Arg Arg Val Asn Ala Tyr Leu Glu Ala Glu Asn 

20 25 30 

He Ser Pro Arg Asp Asn Pro Pro Met Tyr Leu Lys Thr Ala He He 

35 40 45 

Leu Ala Trp Val Val Ser Ala Trp Thr Phe Val Val Phe Gly Pro Asp 
50 55 60 



(155) 



200 1 -527 39 5 



Val Leu Trp Met Lys Leu Leu Gly Cys lie Val Leu Gly Phe Gly Val 
65 70 75 80 

Ser Ala Val Gly Phe Asn He Ser His Asp Gly Asn His Gly Gly Tyr 

85 90 95 

Ser Lys Tyr Gin Trp Val Asn Tyr Leu Ser Gly Leu Thr His Asp Ala 

100 105 110 

He Gly Val Ser Ser Tyr Leu Trp Lys Phe Arg His Asn Val Leu His 

115 120 125 

His Thr Tyr Thr Asn He Leu Gly His Asp Val Glu He His Gly Asp 

130 135 140 

Glu Leu Val Arg Met Ser Pro Ser Met Glu Tyr Arg Trp Tyr His Arg 
145 150 155 160 

Tyr Gin His Trp Phe He Trp Phe Val Tyr Pro Phe He Pro Tyr Tyr 

165 170 175 

Trp Ser He Ala Asp Val Gin Thr Met Leu Phe Lys Arg Gin Tyr His 

180 185 190 

Asp His Glu He Pro Ser Pro Thr Trp Val Asp He Ala Thr Leu Leu 

195 200 205 

Ala Phe Lys Ala Phe Gly Val Ala Val Phe Leu He He Pro He Ala 

210 215 220 

Val Gly Tyr Ser Pro Leu Glu Ala Val He Gly Ala Ser He Val Tyr 
225 230 235 240 

Met Thr His Gly Leu Val Ala Cys Val Val Phe Met Leu Ala His Val 

245 250 255 

He Glu Pro Ala Glu Phe Leu Asp Pro Asp Asn Leu His He Asp Asp 

260 265 270 

Glu Trp Ala lie Ala Gin Val Lys Thr Thr Val Asp Phe Ala Pro Asn 

275 280 285 

Asn Thr He He Asn Trp Tyr Val Gly Gly Leu Asn Tyr Gin Thr Val 
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290 295 300 

His His Leu Phe Pro His He Cys His He His Tyr Pro Lys He Ala 
305 310 315 320 

Pro He Leu Ala Glu Val Cys Glu Glu Phe Gly Yal Asn Tyr Ala Val 

325 330 335 

His Gin Thr Phe Phe Gly Ala Leu Ala Ala Asn Tyr Ser Trp Leu Lys 

340 345 350 

Lys Met Ser lie Asn Pro Glu Thr Lys Ala He Glu Gin 
355 360 365 
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mmo&z: 32 tmtt 
mom-. -*« 

misc_feature 

21 



(157) 

$#8fc£^"?"fB#: misc_feature 
#&tft«: 27 



CUACUACUAC UACAYCAYAC NTAYACNAAY AT 
@3^J#^:21 

nmco-BkZ: 27 t&MM 

mmv>M: mm 

^fM^^TIB-^: misc_feature 
13 

?#M^:^"t"fB^": misc_feature 
##4fc«: 19 



CAUCAUCAUC AUNGGRAANA RKTGRTG 



@3^J#-t:22 
SB^UtDS^ : 33 tgS» 



mom.-. -*m 
b^D^- : mm.®. 

mm 

CUACUACUAC UAGGAGTCCT CTACGGTGTT TTG 

@B?iJ#-^ : 23 
@fi?iJ©:K£: 33 t&mtt 

mmcom-. mm 
m<om -*m 

mmornm-. ®L<omk 
mm 

CAUCAUCAUC AUATGATGCT CAAGCTGAAA CTG 

mm^-.2A 

mm<Dm-. T^y$e 
mom mm& 

mmomm.: *7*-k 

Gin Xaa Xaa His His 
1 5 



(159) 

mm(Dm.2: 39 jgs*r 
mom 

mm 

CUACUACUAC UACTCGAGCA AGATGGGAAC GGACCAAGG 
mm<D&$: 39 i&Mtt 

mom -*m 

unomm-. m<omm 
mm 

CAUCAUCAUC AUCTCGAGCT ACTCTTCCTT GGGACGGAG 
gE#l##:27 

mmv-sk-z : 47 t&mn 
miou: mm. . 
mom 



<$&2 001-52739 5 



39 



39 



CUACUACUAC UATCTAGACT CGAGACCATG GCTGCTGCTC CAGTGTG 



47 



(160) 



<&£:2 0 0 1 -5 27 39 5 



mn<n&%: 40 t&mtt 
mnv>M: mm 
m<n&: -#<» 
v^p-v'-: mm®. 

mm 

CAUCAUCAUC AUAGGCCTCG AGTTACTGCG CCTTACCCAT 
gE#|CDS2 : 37 

aa^ijcDM: mm. 

CDACUACUA CUAGGATCCA TGGCACCTCC CAACACT 

ae^J^s^ : 42 J&Sfcf 

CAUCAUCAU CAUGGTACCT CGAGTTACTT CTTGAAAAAG AC 
K#l#-*:31 



(161) ^200 1 -527395 

gBjuoss: 1219 mmn 
mom -*m 

h#n}>-: BAM* 

wm num. motm mm ^^nvf^y 2692004) 
mm 

GCACGCCGAC CGGCGCCGGG AGATCCTGGC AAAGTATCCA GAGATAAAGT CCTTGATGAA 60 

ACCTGATCCC AATTTGATAT GGATTATAAT TATGATGGTT CTCACCCAGT TGGGTGCATT 120 

TTACATAGTA AAAGACTTGG ACTGGAAATG GGTCATATTT GGGGCCTATG CGTTTGGCAG 180 

TTGCATTAAC CACTCAATGA CTCTGGCTAT TCATGAGATT GCCCACAATG CTGCCTTTGG 240 

CAACTGCAAA GCAATGTGGA ATCGCTGGTT TGGAATGTTT GCTAATCTTC CTATTGGGAT 300 

TCCATATTCA ATTTCCTTTA AGAGGTATCA CATGGATCAT CATCGGTACC TTGGAGCTGA 360 

TGGCGTCGAT GTAGATATTC CTACCGATTT TGAGGGCTGG TTCTTCTGTA CCGCTTTCAG 420 

AAAGTTTATA TGGGTTATTC TTCAGCCTCT CTTTTATGCC TTTCGACCTC TGTTCATCAA 480 

CCCCAAACCA ATTACGTATC TGGAAGTTAT CAATACCGTG GCACAGGTCA CTTTTGACAT 540 

TTTAATTTAT TACTTTTTGG GAATTAAATC CTTAGTCTAC ATGTTGGCAG CATCTTTACT 600 

TGGCCTGGGT TTGCACCCAA TTTCTGGACA TTTTATAGCT GAGCATTACA TGTTCTTAAA 660 

GGGTCA7GAA ACTTACTCAT ATTATGGGCC TCTGAATTTA CTTACCTTCA ATGTGGGTTA 720 

TCATAATGAA CATCATGATT TCCCCAACAT TCCTGGAAAA AGTCTTCCAC TGGTGAGGAA 780 

AATAGCAGCT GAATACTATG ACAACCTCCC TCACTACAAT TCCTGGATAA AAGTACTGTA 840 

TGATTTTGTG ATGGATGATA CAATAAGTCC CTACTCAAGA ATGAAGAGGC ACCAAAAAGG 900 

AGAGATGGTG CTGGAGTAAA TATCATTAGT GCCAAAGGGA TTCTTCTCCA AAACTTTAGA 960 

TGATAAAATG GAATTTTTGC ATTATTAAAC TTGAGACCAG TGATGCTCAG AAGCTCCCCT 1020 

GGCACAATTT CAGAGTAAGA GCTCGGTGAT ACCAAGAAGT GAATCTGGCT TTTAAACAGT 1080 

CAGCCTGACT CTGTACTGCT CAGTTTCACT CACAGGAAAC TTGTGACTTG TGTATTATCG 1140 

TCATTGAGGA TGTTTCACTC ATGTCTGTCA TTTTATAAGC ATATCATTTA AAAAGCTTCT 1200 

AAAAAGCTAT TTCGCCAGG 1219 



(162) ^200 1 -527 395 

mno&z: 655 
mom.- 













ifoOy&Wt (MMZ tl/c 3 i/f-f ^ 2153526) 














TTAPPTTfVTA 


CGTCCGCTTC TTCCTCACTT ATGTGCCACT ATTGGGGCTG 


AAAGCTTCCT 


60 




TTCATAGTCA GGTTCCTGGA AAGCAACTGG TTTGTGTGGG 


TGACACAGAT 


120 


GAACCATATT 


CCCATGCACA TTGATCATGA CCGGAACATG UACTbGulll 




i an 


CCAGGCCACA 


TGCAATGTCC ACAAGTCTGC CTTCAATGAC TGGTTCAGTG 


GACACCTCAA 


240 


CTTGCAGATT 


GAGCACCATC TTTTTCCCAC GATGCCTCGA CACAATTACC 


ACAAAGTGGC 


300 


TCCCCTGGTG 


CAG7CCTTGT GTGCCAAGCA TGGCATAGAG TACCAGTCCA 


AGCCCCTGCT 


360 


GTCAGCCTTC 


GCCGACATCA TCCACTCACT AAAGGAGTGA GGGCAGCTCT 


GGCTAGATGC 


420 


CTATCTTCAC 


CAATAACAAC AGCCACCCTG CCCAGTCTGG AAGAAGAGGA 


GGAAGAGTCT 


480 


GGAGCCAAGG 


CAGAGGGGAG CTTGAGGGAC AATGCCACTA TAGTTTAATA 


CTCAGAGGGG 


540 


GTTGGGTTTG 


GGGACATAAA GCCTCTGACT CAAACTCCTC CCTTTTATCT 


TCTAGCCACA 


600 


GTTCTAAGAC 


CCAAAGTGGG GGGTGGACAC AGAAGTCCCT AGGAGGGAAG 


GAGCT 


655 



£31*9:33 

situ ©ft* : 304 m.m>$ 
mow.- -** 

mmvmm: momm {mm-snfcz^j? 3506132) 



GTCTTTTACT TTGGCAATGG CTGGATTCCT ACCCTCATCA CGGCCTTTGT CCTTGCTACC 



60 



C163) #^2 00 1 -5 27 39 5 

TCTCAGGCCC AAGCTGGATG GCTGCAACAT GATTATGGCC ACCTGTCTGT CTACAGAAAA 120 

CCCAAGTGGA ACCACCTTGT CCACAAATTC GTCATTGGCC ACTTAAAGGG TGCCTCTGCC 180 

AACTGGTGGA ATCATCGCCA CTTCCAGCAC CACGCCAAGC CTAACATCTT CCACAAGGAT 240 

CCCGATGTGA ACATGCTGCA CGTGTTTGTT CTGGGCGAAT GGCAGCCCAT CGAGTACGGC 300 

AAGA 304 



@33W§:34 
mm<DSkZ : 918 

mo®,-. 

mmnum: ikcotm. m^titzu>^-i^ 3854933) 

CAGGGACCTA CCCCGCGCTA CTTCACCTGG GACGAGGTGG CCCAGCGCTC AGGGTGCGAG 60 

GAGCGGTGGC TAGTGATCGA CCGTAAGGTG TACAACATCA GCGAGTTCAC CCGCCGGCAT 120 

CCAGGGGGCT CCCGGGTCAT CAGCCACTAC GCCGGGCAGG ATGCCACGGA TCCCTTTGTG 180 

GCCHCCACA TCAACAAGGG CCTTGTGAAG AAGTATATGA ACTCTCTCCT GATTGGAGAA 240 

CTGTCTCCAG AGCAGCCCAG CTTTGAGCCC ACCAAGAATA AAGAGCTGAC AGATGAGTTC 300 

CGGGAGCTGC GGGCCACAGT GGAGCGGATG GGGCTCATGA AGGCCAACCA TGTCTTCTTC 360 

CTGCTGTACC TGCTGCACAT CTTGCTGCTG GATGGTGCAG CCTGGCTCAC CCTTTGGGTC 420 

TTTGGGACGT CCTTTTTGCC CTTCCTCCTC . TGTGCGGTGC TGCTCAGTGC AGTTCAGGCC 480 

CAGGCTGGCT GGCTGCAGCA TGACTTTGGG CACCTGTCGG TCTTCAGCAC CTCAAAGTGG 540 

AACCATCTGC TACATCATTT TGTGATTGGC CACCTGAAGG GGGCCCCCGC CAGTTGGTGG 600 

AACCACATGC ACTTCCAGCA CCATGCCAAG CCCAACTGCT TCCGCAAAGA CCCAGACATC 660 

AACATGCATC CCTTCTTCTT TGCCTTGGGG AAGATCCTCT CTGTGGAGCT TGGGAAACAG 720 

AAGAAAAAAT ATATGCCGTA CAACCACCAG CACARATACT TCTTCCTAAT TGGGCCCCCA 780 

GCCTTGCrGC CTCTCTACTT CCAGTGGTAT ATTTTCTATT TTGTTATCCA GCGAAAGAAG 840 

TGGGTGGACT TGGCCTGGAT CAGCAAACAG GAATACGATG AAGCCGGGCT TCCATTGTCC 900 



ACCGCAAATG CTTCTAAA 



(164) 



nm.200 



1-527 
918 



mmv>M: mm 
mom -#« 

mmcomm: (mmsnfcnv-r-r^ 2511785) 

GCCACTTAAA GGGTGCCTCT GCCAACTGGT GGAATCATCG CCACTTCCAG CACCACGCCA 60 

AGCCTAACAT CTTCCACAAG GATCCCGATG TGAACATGCT GCACGTGTTT GTTCTGGGCG 120 

AATGGCAGCC CATCGAGTAC GGCAAGAAGA AGCTGAAATA CCTGCCCTAC AATCACCAGC 180 

ACGAATACTT CTTCCTGATT GGGCCGCCGC TGCTCATCCC CATGTATTTC CAGTACCAGA 240 

TCATCATGAC CATGATCGTC CATAAGAACT GGGTGGACCT GGCCTGGGCC GTCAGCTACT 300 

ACATCCGGTT CTTCATCACC TAGATCCCTT TCTACGGCAT CCTGGGAGCC CTCCTTTTCC 360 

TCAACTTCAT CAGGTTCCTG GAGAGCCACT GGTTTGTGTG GGTCACACAG ATGAATCACA 420 

TCGTCATGGA GATTGACCAG GAGGCCTACC GTGACTGGTT CAGTAGCCAG CTGACAGCCA 480 

CCTGCAACGT GGAGCAGTCG TTCTTCAACG ACTGGTTCAG TGGACACCTT AACTTCCAGA 540 

TTGAGCACCA CCTCTTCCCC ACCATGCCCC GGCACAACTT ACACAAGATC GCCCCGCTGG 600 

TGAAGTCTCT ATGTGCCAAG CATGGCATTG AATACCAGGA GAAGCCGCTA CTGAGGGCCC 660 

TGCTGGACAT CATCAGGTCC CTGAAGAAGT CTGGGAAGCT GTGGCTGGAC GCCTACCTTC 720 

ACAAATGAAG CCACAGCCCC CGGGACACCG TGGGGAAGGG GTGCAGGTGG GGTGATGGCC 780 

AGAGGAATGA TGGGCTTTTG TTCTGAGGGG TGTCCGAGAG GCTGGTGTAT GCACTGCTCA 840 

CGGACCCCAT GTTGGATCTT TCTCCCTTTC TCCTCTCCTT TTTCTCTTCA CATCTCCCCG 900 

ATAGCACCCT GCCCTCATGG GACCTGCCCT CCCTCAGCCG TCAGCCATCA GCCATGGCCC 960 

TCCCAGTGCC TCCTAGCCCC TTCTTCCAAG GAGCAGAGAG GTGGCCACCG GGGGTGGCTC 1020 

TGTCCTACCT CCACTCTCTG CCCCTAAAGA TGGGAGGAGA CCAGCGGTCC ATGGGTCTGG 1080 

CCTGTGAGTC TCCCCTTGCA GCCTGGTCAC TAGGCATCAC CCCCGCTTTG GTTCTTCAGA 1140 



(165) ^2 001-527395 

TGCTCTTGGG GTTCATAGGG GCAGGTCCTA GTCGGGCAGG GCCCCTGACC CTCCCGGCCT 1200 

GGCTTCACTC TCCCTGACGG CTGCCATTGG TCCACCCTTT CATAGAGAGG CCTGCTTTGT 1260 

TACAAAGCTC GGGTCTCCCT CCTGCAGCTC GGTTAAGTAC CCGAGGCCTC TCTTAAGATG 1320 

TCCAGGGCCC CAGGCCCGCG GGCACAGCCA GCCCAAACCT TGGGCCCTGG AAGAGTCCTC 1380 

CACCCCATCA CTAGAGTGCT CTGACCCTGG GCTTTCACGG GCCCCATTCC ACCGCCTCCC 1440 

CAACTTGAGC CTGTGACCTT GGGACCAAAG GGGGAGTCCC TCGTCTCTTG TGACTCAGCA 1500 

GAGGCAGTGG CCACGTTCAG GGAGGGGCCG GCTGGCCTGG AGGCTCAGCC CACCCTCCAG 1560 

CTTTTCCTCA GGGTGTCCTG AGGTCCAAGA TTCTGGAGCA ATCTGACCCT TCTCCAAAGG 1620 

CTCTGTTATC AGCTGGGCAG TGCCAGCCAA TCCCTGGCCA TTTGGCCCCA GGGGACGTGG 1680 

GCCCTG 1686 



02^J##:36 

mPWMZ: 1843 t^MM 

mnv>®.: mm 

mmcomm: {&<omm {*>t-*# 2535) 
mm 

GTCTTTTACT TTGGCAATGG CTGGATTCCT ACCCTCATCA CGGCCTTTGT CCTTGCTACC 60 

TCTCAGGCCC AAGCTGGATG GCTGCAACAT GATTATGGCC ACCTGTCTGT CTACAGAAAA 120 

CCCAAGTGGA ACCACCTTGT CCACAAATTC GTCATTGGCC ACTTAAAGGG TGCCTCTGCC 180 

AACTGGTGGA ATCATCGCCA CTTCCAGCAC CACGCCAAGC CTAACATCTT CCACAAGGAT 240 

CCCGATGTGA ACATGCTGCA CGTGTTTGTT CTGGGCGAAT GGCAGCCCAT CGAGTACGGC 300 

AAGAAGAAGC TGAAATACCT GCCCTACAAT CACCAGCACG AATACTTCTT CCTGATTGGG 360 

CCGCCGCTGC TCATCCCCAT GTATTTCCAG TACCAGATCA TCATGACCAT GATCGTCCAT 420 

AAGAACTGGG TGGACCTGGC CTGGGCCGTC AGCTACTACA TCCGGTTCTT CATCACCTAC 480 

ATCCCTTTCT ACGGCATCCT GGGAGCCCTC CTTTTCCTCA ACTTCATCAG GTTCCTGGAG 540 

AGCCACTGGT TTGTGTGGGT CACACAGATG AATCACATCG TCATGGAGAT TGACCAGGAG 600 









(166) 


«8»2 0 0 


1 - 5 : 


GCCTACCGTG 


ACTGGTTCAG 


TAGCCAGCTG 


ACAGCCACCT 


GCAACGTGGA GCAGTCCTTC 


660 


TTCAACGACT 


GGTTCAGTGG 


ACACCTTAAC 


TTCCAGATTG 


AGCACCACCT CTTCCCCACC 


720 


ATGCCCCGGC 


ACAACTTACA 


CAAGATCGCC 


CCGCTGGTGA 


AGTCTCTATG TGCCAAGCAT 


780 


GGCATTGAAT 


ACCAGGAGAA 


GCCGCTACTG 


AGGGCCCTGC 


TGGAGATCAT CAGGTCCCTG 


840 


AAGAAGTCTG 


GGAAGCTGTG 


GCTGGAGGCC 


TACCTTGACA 


AATGAAGCCA CAGCCCCCGG 


900 


GACACCGTGG 


GGAAGGGGTG 


CAGGTGGGGT 


GATGGCCAGA 


GGAATGATGG GGTTTTGTTC 


960 


TGAGGGGTGT 


CCGAGAGGGT 


GGTGTATGCA 


CTGCTCACGG 


ACCCCATGTT GGATCTTTCT 


1020 


CCCTTTCTCC 


TCTCCTTTTT 


CTCTTCACAT 


CTCCCCCATA 


GCACCCTGCC CTGATGGGAC 


1080 


CTGCCCTCCC 


TCAGCCGTCA 


GCCATCAGCC 


ATGGGCCTCC 


CAGTGCCTCC TAGCCCCTTC 


1140 


TTCCAAGGAG 


CAGAGAGGTG 


GCCACCGGGG 


GTGGCTCTGT 


CCTACCTCCA CTCTCTGCCC 


1200 


CTAAAGATGG 


GAGGAGACCA 


GCGGTCCATG 


GGTCTGGCCT 


GTGAGTCTCC CCTTGCAGCC 


1260 


TGGTCACTAG 


GCATCACCCC 


CGCTTTGGTT 


CTTCAGATGC 


TCTTGGGGTT CATAGGGGCA 


1320 


GGTCCTAGTC 


GGGCAGGGCC 


CCTGACCCTC 


CCGGCCTGGC 


TTCACTCTGC CTGACGGCTG 


1380 


CCATTGGTCC 


ACCCTTTCAT 


AGAGAGGCCT 


GCTTTGTTAC 


AAAGCTCGGG TCTCCCTCCT 


1440 


GCAGCTCGGT 


TAAGTACCCG 


AGGCCTCTCT 


TAAGATGTCC 


AGGGCCCCAG GCCCGCGGGC 


1500 


ACAGCCAGCC 


CAAACCTTGG 


GCCCTGGAAG 


AGTCCTCCAC 


CCCATCACTA GAGTGCTCTG 


1560 


ACCCTGGGCT 


TTCACGGGCC 


CCATTCCACC 


GCCTCCCCAA 


CTTGAGCCTG TGACCTTGGG 


1620 


ACCAAAGGGG 


GAGTCCCTCG 


TCTCTTGTGA 


CTCAGCAGAG 


GCAGTGGCCA CGTTCAGGGA 


1680 


GGGGCCGGCT 


GGCCTGGAGG 


CTCAGCCCAC 


CCTCCAGCTT 


TTCCTCAGGG TGTCCTGAGG 


1740 


TCCAAGATTC 


TGGAGCAATC 


TGACCCTTCT 


CCAAAGGCTC 


TGTTATCAGC TGGGCAGTGC 


1800 


CAGCCAATCC 


CTGGCCATTT 


GGCCCCAGGG 


GAGGTGGGCC 


CTG 


1843 



m\<D&iZ : 2257 i&g*t 

mwrnm-. m^mm mmantz. ny^^y 253538a) 
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CAGGGACCTA CCCCGCGCTA CTTCACCTGG GACGAGGTGG CCCAGCGCTC AGGGTGCGAG 60 

GAGCGGTGGC TAGTGATCGA CCGTAAGGTG TACAACATCA GCGAGTTCAC CCGCCGGCAT 120 

CCAGGGGGCT CCCGGGTCAT CAGCCACTAC GCCGGGCAGG ATGCCACGGA TCCCTTTGTG 180 

GCCTTCCACA TCAACAAGGG CCTTGTGAAG AAGTATATGA ACTCTCTCCT GATTGGAGAA 240 

CTGTCTCCAG AGCAGCCCAG CTTTGAGCCC ACCAAGAATA AAGAGCTGAC AGATGAGTTC 300 

CGGGAGCTGC GGGCCACAGT GGAGCGGATG GGGCTCATGA AGGCCAACCA TGTCTTCTTC 360 

CTGCTGTACC TGCTGCACAT CTTGCTGCTG GATGGTGCAG CCTGGCTCAC CCTTTGGGTC 420 

TTTGGGACGT CCTTTTTGCC CnCCTCCTC TGTGCGGTGC TGCTCAGTGC AGTTCAGCAG 480 

GCCCAAGCTG GATGGCTGCA ACATGATTAT GGCCACCTGT CTGTCTACAG AAAACCCAAG 540 

TGGAACCACC TTGTCCACAA ATTCGTCATT GGCCACTTAA AGGGTGCCTC TGCCAACTGG 600 

TGGAATCATC GCCACTTCCA GCACCACGCC AAGCCTAACA TCTTCCACAA GGATCCCGAT 660 

GTGAACATGC TGCACGTGTT TGTTCTGGGC GAATGGCAGC CCATCGAGTA CGGCAAGAAG 720 

AAGCTGAAAT ACCTGCCCTA CAATCACCAG CACGAATACT TCTTCCTGAT TGGGCCGCCG 780 

CTGCTCATCC CCATGTATTT CCAGTACCAG ATCATCATGA CCATGATCGT CCATAAGAAC 840 

TGGGTGGACC TGGCCTGGGC CGTCAGCTAC TACATCCGGT TCTTCATCAC CTACATCCCT 900 

TTCTACGGCA TCCTGGGAGC CCTCCTTTTC CTCAACTTCA TCAGGTTCCT GGAGAGCCAC 960 

TGGTTTGTGT GGGTCACACA GATGAATCAC ATCGTCATGG AGATTGACCA GGAGGCCTAC 1020 

CGTGACTGGT TCAGTAGCCA GCTGACAGCC ACCTGCAACG TGGAGCAGTC CTTCTTCAAC 1080 

GACTGGTTCA GTGGACACCT TAACTTCCAG ATTGAGCACC ACCTCTTCCC CACCATGCCC 1140 

CGGCACAACT TACACAAGAT CGCCCCGCTG GTGAAGTCTC TATGTGCCAA GCATGGCATT 1200 

GAATACCAGG AGAAGCCGCT ACTGAGGGCC CTGCTGGACA TCATCAGGTC CCTGAAGAAG 1260 

TCTGGGAAGC TGTGGCTGGA CGCCTACCTT CACAAATGAA GCCACAGCCC CCGGGACACC 1320 

GTGGGGAAGG GGTGCAGGTG GGGTGATGGC CAGAGGAATG ATGGGCTTTT GTTCTGAGGG 1380 

GTGTCCGAGA GGCTGGTGTA TGCACTGCTC ACGGACCCCA TGTTGGATCT TTCTCCCTTT 1440 

CTCCTCTCCT TTTTCTCTTC ACATCTCCCC CATAGCACCC TGCCCTCATG GGACCTGCCC 1500 

TCCCTCAGCC GTCAGCCATC AGCCAfGGCC CTCCCAGTGC CTCCTAGCCC CTTCTTCCAA 1560 

GGAGCAGAGA GGTGGCCACC GGGGGTGGCT CTGTCCTACC TCCACTCTCT GCCCCTAAAG 1620 

ATGGGAGGAG ACCAGCGGTC CATGGGTCTG GCCTGTGAGT CTCCCCTTGC AGCCTGGTCA 1680 



(168) ^200 1 -5 27 3 9 5 

CTAGGCATCA CCCCCGCTTT GGTTCTTCAG ATGCTCTTGG GGTTCATAGG GGCAGGTCCT 1740 

AGTCGGGCAG GGGCCCTGAC CCTCCCGGCC TGGCTTCACT CTCCCTGACG GCTGCCATTG 1800 

GTCCACCCTT TCATAGAGAG GCCTGCTTTG TTACAAAGCT CGGGTCTCCC TCCTGCAGCT 1860 

CGGTTAAGTA CCCGAGGCCT CTCTTAAGAT GTCGAGGGCC CCAGGCCCGC GGGCACAGCC .1920 

AGCCCAAACC TTGGGCCCTG. GAAGAGTCCT CCACCCCATC ACTAGAGTGC TCTGACCCTG 1980 

GGCTTTCACG GGCCCCATTC CACCGCCTCC CCAACTTGAG CCTGTGACCT TGGGACCAAA 2040 

GGGGGAGTCC CTCGTCTCTT GTGACTCAGC AGAGGCAGTG GCCACGTTCA GGGAGGGGCC 2100 

GGCTGGCCTG GAGGCTCAGC CCACCCTCCA GCTTTTCCTC AGGGTGTCCT GAGGTCCAAG 2160 

ATTCTGGAGC AATCTGACCC TTCTCCAAAG GCTCTGTTAT CAGCTGGGCA GTGCCAGCCA 2220 

ATCCCTGGCC ATTTGGCCCC AGGGGACGTG GGCCCTG 2257 

K#l##:38 

mikDMZ: 4ii T$;m 
mow.- 

mmomm t*;m ovf-f^ 2692004 omm) 

His Ala Asp Arg Arg Arg Glu He Leu Ala Lys Tyr Pro Glu lie 
1 5 10 15 

Lys Ser Leu Met Lys Pro Asp Pro Asn Leu He Trp He He He 

20 25 30 

Met Met Val Leu Thr Gin Leu Gly Ala Phe Tyr lie Val Lys Asp 

35 40 45 

Leu Asp Trp Lys Trp Val lie Phe Gly Ala Tyr Ala Phe Gly Ser 

50 55 60 

Cys lie Asn His Ser Met Thr Leu Ala He His Glu He Ala His 

65 70 75 



(169) #^2 00 1 -5 273 95 

Asn Ala Ala Phe Gly Asn Cys Lys Ala Met Trp Asn Arg Trp Phe 
80 85 90 

Gly Met Phe Ala Asn Leu Pro lie Gly He Pro Tyr Ser He Ser 
95 100 105 

Phe Lys Arg Tyr His Met Asp His His Arg Tyr Leu Gly Ala Asp 

110 115 120 

Gly Val Asp Val Asp He Pro Thr Asp Phe Glu Gly Trp Phe Phe 

125 130 135 

Cys Thr Ala Phe Arg Lys Phe He Trp Val lie Leu Gin Pro Leu 

140 145 150 

Phe Tyr Ala Phe Arg Pro Leu Phe He Asn Pro Lys Pro He Thr 

155 160 165 

Tyr Leu Glu Val He Asn Thr Val Ala Gin Val Thr Phe Asp He 

170 175 180 

Leu He Tyr Tyr Phe Leu Gly He Lys Ser Leu Val Tyr Met Leu 

185 190 195 

Ala Ala Ser Leu Leu Gly Leu Gly Leu His Pro He Ser Gly His 

200 205 210 

Phe He Ala Glu His Tyr Met Phe Leu Lys Gly His Glu Thr Tyr 

215 220 225 

Ser Tyr Tyr Gly Pro Leu Asn Leu Leu Thr Phe Asn Val Gly Tyr 

230 235 240 

His Asn Glu His His Asp Phe Pro Asn He Pro Gly Lys Ser Leu 

245 250 255 

Pro Leu Val Arg Lys lie Ala Ala Glu Tyr Tyr Asp Asn Leu Pro 

260 265 270 

His Tyr Asn Ser Trp He Lys Val Leu Tyr Asp Phe Val Met Asp 

275 280 285 

Asp Thr He Ser Pro Tyr Ser Arg Met Lys Arg His Gin Lys Gly 



(170) ^200 1 -5 27 39 5 

290 295 300 

Glu Met Val Leu Glu Xaa He Ser Leu Val Pro Lys Gly Phe Phe 

305 310 315 

Ser Lys Thr Leu Asp Asp Lys Met Glu Phe Leu His Tyr Xaa Thr 

320 325 330 

Xaa Asp Gin Xaa Cys Ser Glu Ala Pro Leu Ala Gin Phe Gin Ser 

335 340 345 

Lys Ser Ser Val lie Pro Arg Ser Glu Ser Gly Phe Xaa Thr Val 

350 355 360 

Ser Leu Thr Leu Tyr Cys Ser Val Ser Leu Thr Gly Asn Leu Xaa 

365 370 375 

Leu Val Tyr Tyr Arg His Xaa Gly Cys Phe Thr His Val Cys His 

380 385 390 

Phe He Ser He Ser Phe Lys Lys Leu Leu Lys Ser Tyr Phe Ala 

400 405 410 

Arg 

aB^«J#^:39 
gayijGD^S: 218 



mm&UM: 75^15 (=» Vf-f if 2153526 OffiffO 

m\ 

Tyr Leu Leu Arg Pro Leu Leu Pro His Leu Cys Ala Thr He Gly 
] 5 10 15 

Ala Glu Ser Phe Leu Gly Leu Phe Phe He Val Arg Phe Leu Glu 
20 25 30 
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Ser Asn Trp Phe Val Trp Val Thr Gin Met Asn His He Pro Met 
35 40 45 

His He Asp His Asp Arg Asn Met Asp Trp Val Ser Thr Gin Leu 
50 55 60 

Gin Ala Thr Cys Asn Val His Lys Ser Ala Phe Asn Asp Trp Phe 
65 70 75 

Ser Gly His Leu Asn Phe Gin He GIu His His Leu Phe Pro Thr 
80 85 90 

Met Pro Arg His Asn Tyr His Lys Val Ala Pro Leu Val Gin Ser 
95 100 105 

Leu Cys Ala Lys His Gly He Glu Tyr Gin Ser Lys Pro Leu Leu 

110 115 120 

Ser Ala Phe Ala Asp He He His Ser Leu Lys Glu Ser Gly Gin 

125 130 135 

Leu Trp Leu Asp Ala Tyr Leu His Gin Xaa Gin Gin Pro Pro Cys 

140 145 150 

Pro Val Trp Lys Lys Arg Arg Lys Thr Leu Glu Pro Arg Gin Arg 

155 160 165 

Gly Ala Xaa Gly Thr Met Pro Leu Xaa Phe Asn Thr Gin Arg Gly 

170 175 180 

Leu Gly Leu Gly Thr Xaa Ser Leu Xaa Leu Lys Leu Leu Pro Phe 

185 190 195 

He Phe Xaa Pro Gin Phe Xaa Asp Pro Lys Trp Gly Val Asp Thr 

200 205 210 

Glu Val Pro Arg Arg Glu Gly Ala 

215 



gg^J#-^:40 

wmn&z-. 7i 7$;®. 
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Val Phe Tyr Phe Gly Asn Gly Trp lie Pro Thr Leu He Thr Ala 
1 5 10 15 

Phe Val Leu Ala Thr Ser Gin Ala Gin Ala Gly Trp Leu Gin His 

20 25 30 

Asp Tyr Gly His Leu Ser Val Tyr Arg Lys Pro Lys Trp Asn His 

35 40 45 

Leu Val His Lys Phe Val He Gly His Leu Lys Gly Ala Ser Ala 

50 55 60 

Asn Trp Trp Asn His Arg His Phe Gin His His Ala Lys Pro Asn 

65 70 75 

Leu Gly Glu Trp Gin Pro He Glu Tyr Gly Lys Xaa 

80 85 

Uyj#-it:41 

0fi?i]£>ft3: 306 T^JWt 

htfuv—. mm®: 

mncomm: t^jwl ( □ >^ ? 3854933 omvo 
mm 



Gin Gly Pro Thr Pro Arg Tyr Phe Thr Trp Asp Glu Val Ala Gin 
1 5 10 15 



(173) 
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Arg Ser Gly Cys Glu Glu Arg Trp Leu Val He Asp Arg Lys Val 
20 25 30 

Tyr Asn He Ser Glu Phe Thr Arg Arg His Pro Gly Gly Ser Arg 
35 40 45 

Val He Ser His Tyr Ala Gly Gin Asp Ala Thr Asp Pro Phe Val 
50 55 60 

Ala Phe His He Asn Lys Gly Leu Val Lys Lys Tyr Met Asn Ser 
65 70 75 

Leu Leu lie Gly Glu Leu Ser Pro Glu Gin Pro Ser Phe Glu Pro 
80 85 90 

Thr Lys Asn Lys Glu Leu Thr Asp Glu Phe Arg Glu Leu Arg Ala 
95 100 105 

Thr Val Glu Arg Met Gly Leu Met Lys Ala Asn His Val Phe Phe 
110 115 120 

Leu Leu Tyr Leu Leu His He Leu Leu Leu Asp Gly Ala Ala Trp 
125 130 135 

Leu Thr Leu Trp Val Phe Gly Thr Ser Phe Leu Pro Phe Leu Leu 
140 145 150 

Cys Ala Val Leu Leu Ser Ala Val Gin Ala Gin Ala Gly Trp Leu 
155 160 165 

Gin His Asp Phe Gly His Leu Ser Val Phe Ser Thr Ser Lys Trp 
170 175 180 

Asn His Leu Leu His His Phe Val He Gly His Leu Lys Gly Ala 
185 190 195 

Pro Ala Ser Trp Trp Asn His Met His Phe Gin His His Ala Lys 
200 205 210 

Pro Asn Cys Phe Arg Lys Asp Pro Asp He Asn Met His Pro Phe 
215 220 225 

Phe Phe Ala Leu Gly Lys lie Leu Ser Val Glu Leu Gly Lys Gin 
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230 235 240 

Lys Lys Lys Tyr Met Pro Tyr Asn His Gin His Xaa Tyr Phe Phe 

245 250 255 

Leu lie Gly Pro Pro Ala Leu Leu Pro Leu Tyr Phe Gin Trp Tyr 

260 265 270 

He Phe Tyr Phe Val lie Gin Arg Lys Lys Trp Val Asp Leu Ala 

275 280 285 

Trp He Ser Lys Gin Glu Tyr Asp Glu Ala Gly Leu Pro Leu Ser 

290 295 300 

Thr Ala Asn Ala Ser Lys 

305 

@H3Wi§:42 

mnoy^' 566 t^is 

mnnnm: t^ss (3>f^ 25im5<omm 

His Leu Lys Gly Ala Ser Ala Asn Trp Trp Asn His Arg His Phe 
15 10 15 

Gin His His Ala Lys Pro Asn He Phe His Lys Asp Pro Asp Val 

20 25 30 

Asn Met Leu His Val Phe Val Leu Gly Glu Trp Gin Pro lie Glu 

35 40 45 

Tyr Gly Lys Lys Lys Leu Lys Tyr Leu Pro Tyr Asn His Gin His 

50 55 • 60 

Glu Tyr Phe Phe Leu lie Gly Pro Pro Leu Leu He Pro Met Tyr 
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65 70 75 

Phe Gin Tyr Gin He lie Met Thr Met He Val His Lys Asn Trp 
80 85 90 

Val Asp Leu Ala Trp Ala Val Ser Tyr Tyr Ne Arg Phe Phe He 
95 100 105 

Thr Tyr He Pro Phe Tyr Gly He Leu Gly Ala Leu Leu Phe Leu 
110 115 120 

Asn Phe He Arg Phe Leu Glu Ser His Trp Phe Val Trp Val Thr 
125 130 135 

Gin Met Asn His He Val Met Glu He Asp Gin Glu Ala Tyr Arg 
140 145 150 

Asp Trp Phe Ser Ser Gin Leu Thr Ala Thr Cys Asn Val Glu Gin 
155 160 165 

Ser Phe Phe Asn Asp Trp Phe Ser Gly His Leu Asn Phe Gin He 
170 175 180 

Glu His His Leu Phe Pro Thr Met Pro Arg His Asn Leu His Lys 
185 190 195 

He Ala Pro Leu Val Lys Ser Leu Cys Ala Lys His Gly He Glu 
200 205 210 

Tyr Gin Glu Lys Pro Leu Leu Arg Ala Leu Leu Asp He He Arg 
215 220 225 

Ser Leu Lys Lys Ser Gly Lys Leu Trp Leu Asp Ala Tyr Leu His 
230 235 240 

Lys Xaa Ser His Ser Pro Arg Asp Thr Val Gly Lys Gly Cys Arg 
245 250 255 

Trp Gly Asp Gly Gin Arg Asn Asp Gly Leu Leu Phe Xaa Gly Val 
260 265 270 

Ser Glu Arg Leu Val Tyr Ala Leu Leu Thr Asp Pro Met Leu Asp 
275 280 285 
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Leu Ser Pro Phe Leu Leu Ser Phe Phe Ser Ser His Leu Pro His 

290 295 300 

Ser Thr Leu Pro Ser Trp Asp Leu Pro Ser Leu Ser Arg Gin Pro 

305 310 315 

Ser Ala Met Ala Leu Pro Val Pro Pro Ser Pro Phe Phe Gin Gly 

320 325 330 

Ala Glu Arg Trp Pro Pro Gly Val Ala Leu Ser Tyr Leu His Ser 

335 340 345 

Leu Pro Leu Lys Met Gly Gly Asp Gin Arg Ser Met Gly Leu Ala 

350 ' 355 360 

Cys Glu Ser Pro Leu Ala Ala Trp Ser Leu Gly He Thr Pro Ala 

365 370 375 

Leu Val Leu Gin Met Leu Leu Gly Phe He Gly Ala Gly Pro Ser 

380 385 390 

Arg Ala Gly Pro Leu Thr Leu Pro Ala Trp Leu His Ser Pro Xaa 

400 405 410 

Arg Leu Pro Leu Val His Pro Phe He Glu Arg Pro Ala Leu Leu 

415 420 425 

Gin Ser Ser Gly Leu Pro Pro Ala Ala Arg Leu Ser Thr Arg Gly 

430 435 440 

Leu Ser Xaa Asp Val Gin Gly Pro Arg Pro Ala Gly Thr Ala Ser 

445 450 455 

Pro Asn Leu Gly Pro Trp Lys Ser Pro Pro Pro His His Xaa Ser 

460 465 470 

Ala Leu Thr Leu Gly Phe His Gly Pro His Ser Thr Ala Ser Pro 

475 480 485 

Thr Xaa Ala Cys Asp Leu Gly Thr Lys Gly Gly Val Pro Arg Leu 

490 495 500 

Leu Xaa Leu Ser Arg Gly Ser Gly His Val Gin Gly Gly Ala Gly 
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505 510 515 

Trp Pro Gly Gly Ser Ala His Pro Pro Ala Phe Pro Gin Gly Val 

520 525 530 

Leu Arg Ser Lys He Leu Glu Gin Ser Asp Pro Ser Pro Lys Ala 

535 540 545 

Leu Leu Ser Ala Gly Gin Cys Gin Pro lie Pro Gly His Leu Ala 

550 555 560 

Pro Gly Asp Val Gly Pro Xaa 

565 

@6?'J##:43 

mne>M$: 6i9 r$;m 
mam-. -#«t 

mncomm-. r^sm (nv^y 2535 ®a»o 

BB?'J 

Val Phe Tyr Phe Gly Asn Gly- Trp lie Pro Thr Leu He Thr Ala 
1 5 10 15 

Phe Val Leu Ala Thr Ser Gin Ala Gin Ala Gly Trp Leu Gin His 

20 25 30 

Asp Tyr Gly His Leu Ser Val Tyr Arg Lys Pro Lys Trp Asn His 

35 40 45 

Leu Val His Lys Phe Val He Gly His Leu Lys Gly Ala Ser Ala 

50 55 60 

Asn Trp Trp Asn His Arg His Phe Gin His His Ala Lys Pro Asn 

65 70 75 

lie Phe His Lys Asp Pro Asp Val Asn Met Leu His Val Phe Val 
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80 85 90 

Leu Gly Glu Trp Gin Pro He Glu Tyr Gly Lys Lys Lys Leu Lys 

95 100 105 

Tyr Leu Pro Tyr Asn His Gin His Glu Tyr Phe Phe Leu lie Gly 

110 115 120 

Pro Pro Leu Leu lie Pro Met Tyr Phe Gin Tyr Gin He He Met 

125 130 135 

Thr Met He Val His Lys Asn Trp Val Asp Leu Ala Trp Ala Val 

140 145 150 

Ser Tyr Tyr He Arg Phe Phe He Thr Tyr He Pro Phe Tyr Gly 

155 160 165 

He Leu Gly Ala Leu Leu Phe Leu Asn Phe He Arg Phe Leu Glu 

170 175 180 

Ser His Trp Phe Val Trp Val Thr Gin Met Asn His He Val Met 

185 190 195 

Glu He Asp Gin Glu Ala Tyr Arg Asp Trp Phe Ser Ser Gin Leu 

200 205 210 

Thr Ala Thr Cys Asn Val Glu Gin Ser Phe Phe Asn Asp Trp Phe 

215 220 225 

Ser Gly His Leu Asn Phe Gin He Glu His His Leu Phe Pro Thr 

230 235 240 

Met. Pro Arg His Asn Leu His Lys He Ala Pro Leu Val Lys Ser 

245 250 255 

Leu Cys Ala Lys His Gly He Glu Tyr Gin Glu Lys Pro Leu Leu 

260 265 270 

Arg Ala Leu Leu Asp He lie Arg Ser Leu Lys Lys Ser Gly Lys 

275 280 285 

Leu Trp Leu Asp Ala Tyr Leu His Lys Xaa Ser His Ser Pro Arg 

290 295 300 
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Asp Thr Val Gly Lys Gly Cys Arg Trp Gly Asp Gly Gin Arg Asn 
305 310 315 

Asp Gly Leu Leu Phe Xaa Gly Val Ser Glu Arg Leu Val Tyr Ala 

320 325 330 

Leu Leu Thr Asp Pro Met Leu Asp Leu Ser Pro Phe Leu Leu Ser 

335 340 345 

Phe Phe Ser Ser His Leu Pro His Ser Thr Leu Pro Ser Trp Asp 

350 355 360 

Leu Pro Ser Leu Ser Arg Gin Pro Ser Ala Met Ala Leu Pro Val 

365 370 375 

Pro Pro Ser Pro Phe Phe Gin Gly Ala Glu Arg Trp Pro Pro Gly 

380 385 390 

Val Ala Leu Ser Tyr Leu His Ser Leu Pro Leu Lys Met Gly Gly 

400 405 410 

Asp Gin Arg Ser Met Gly Leu Ala Cys Glu Ser Pro Leu Ala Ala 

415 420 425 

Trp Ser Leu Gly He Thr Pro Ala Leu Val Leu Gin Met Leu Leu 

430 435 440 

Gly Phe lie Gly Ala Gly Pro Ser Arg Ala Gly Pro Leu Thr Leu 

445 450 455 

Pro Ala Trp Leu His Ser Pro Xaa Arg Leu Pro Leu Val His Pro 

460 465 470 

Phe He Glu Arg Pro Ala Leu Leu Gin Ser Ser Gly Leu Pro Pro 

475 480 485 

Ala Ala Arg Leu Ser Thr Arg Gly Leu Ser Xaa Asp Val Gin Gly 

490 495 500 

Pro Arg Pro Ala Gly Thr Ala Ser Pro Asn Leu Gly Pro Trp Lys 

505 510 515 

Ser Pro Pro Pro His His Xaa Ser Ala Leu Thr Leu Gly Phe His 
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520 525 530 

Gly Pro His Ser Thr Ala Ser Pro Thr Xaa Ala Cys Asp Leu Gly 

535 540 545 

Thr Lys Gly Gly Val Pro Arg Leu Leu Xaa Leu Ser Arg Gly Ser 

550 555 560 

Gly His Val Gin Gly Gly Ala Gly Trp Pro Gly Gly Ser Ala His 

565 570 575 

Pro Pro Ala Phe Pro Gin Gly Val Leu Arg Ser Lys He Leu Glu 

580 585 590 

Gin Ser Asp Pro Ser Pro Lys Ala Leu Leu Ser Ala Gly Gin Cys 

595 600 605 

Gin Pro lie Pro Gly His Leu Ala Pro Gly Asp Val Gly Pro Xaa 

610 615 620 

ae?<j#-5i:44 

gayiJCDfi£: 757 

mncomrn.-. t$.;m ovf^ 253538a cosaiR) 
mm 

Gin Gly Pro Thr Pro Arg Tyr Phe Thr Trp Asp Glu Val Ala Gin 
1 5 10 15 

Arg Ser Gly Cys Glu Glu Arg Trp Leu Val lie Asp Arg Lys Val 

20 25 30 

Tyr Asn lie Ser Glu Phe Thr Arg Arg His Pro Gly Gly Ser Arg 

35 40 45 

Val He Ser His Tyr Ala Gly Gin Asp Ala Thr Asp Pro Phe Val 
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50 55 60 

Ala Phe His lie Asn Lys Gly Leu Val Lys Lys Tyr Met Asn Ser 
65 70 75 

Leu Leu lie Gly Glu Leu Ser Pro Glu Gin Pro Ser Phe Glu Pro 
80 85 90 

Thr Lys Asn Lys Glu Leu Thr Asp Glu Phe Arg Glu Leu Arg Ala 
95 100 105 

Thr Val Glu Arg Met Gly Leu Met Lys Ala Asn His Val Phe Phe 
110 115 120 

Leu Leu Tyr Leu Leu His lie Leu Leu Leu Asp Gly Ala Ala Trp 
125 130 135 

Leu Thr Leu Trp Val Phe Gly Thr Ser Phe Leu Pro Phe Leu Leu 
140 145 150 

Cys Ala Val Leu Leu Ser Ala Val Gin Gin Ala Gin Ala Gly Trp 
155 160 165 

Leu Gin His Asp Tyr Gly His Leu Ser Val Tyr Arg Lys Pro Lys 
170 175 180 

Trp Asn His Leu Val His Lys Phe Val lie Gly His Leu Lys Gly 
185 190 195 

Ala Ser Ala Asn Trp Trp Asn His Arg His Phe Gin His His Ala 
200 205 210 

Lys Pro Asn He Phe His Lys Asp Pro Asp Val Asn Met Leu His 
215 220 225 

Val Phe Val Leu Gly Glu Trp Gin Pro He Glu Tyr Gly Lys Lys 
230 235 240 

Lys Leu Lys Tyr Leu Pro Tyr Asn His Gin His Glu Tyr Phe Phe 
245 250 255 

Leu He Gly Pro Pro Leu Leu He Pro Met Tyr Phe Gin Tyr Gin 
260 265 270 
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He He Met Thr Met He Val His Lys Asn Trp Yal Asp Leu Ala 

275 280 285 

Trp Ala Yal Ser Tyr Tyr He Arg Phe Phe He Thr Tyr He Pro 

290 295 300 

Phe Tyr Gly lie Leu Gly Ala Leu Leu Phe Leu Asn Phe He Arg 

305 310 315 

Phe Leu Glu Ser His Trp Phe Val Trp Val Thr Gin Met Asn His 

320 325 330 

He Val Met Glu He Asp Gin Glu Ala Tyr Arg Asp Trp Phe Ser 

335 340 345 

Ser Gin Leu Thr Ala Thr Cys Asn Val Glu Gin Ser Phe Phe Asn 

350 355 360 

Asp Trp Phe Ser Gly His Leu Asn Phe Gin He Glu His His Leu 

365 370 375 

Phe Pro Thr Met Pro Arg His Asn Leu His Lys He Ala Pro Leu 

380 385 390 

Val Lys Ser Leu Cys Ala Lys His Gly He Glu Tyr Gin Glu Lys 

400 405 410 

Pro Leu Leu Arg Ala Leu Leu Asp lie He Arg Ser Leu Lys Lys 

415 420 425 

Ser Gly Lys Leu Trp Leu Asp Ala Tyr Leu His Lys Xaa Ser His 

430 435 440 

Ser Pro Arg Asp Thr Val Gly Lys Gly Cys Arg Trp Gly Asp Gly 

445 450 455 

Gin Arg Asn Asp Gly Leu Leu Phe Xaa Gly Val Ser Glu Arg Leu 

460 465 470 

Val Tyr Ala Leu Leu Thr Asp Pro Met Leu Asp Leu Ser Pro Phe 

475 480 485 

Leu Leu Ser Phe Phe Ser Ser His Leu Pro His Ser Thr Leu Pro 
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490 495 500 

Ser Trp Asp Leu Pro Ser Leu Ser Arg Gin Pro Ser Ala Met Ala 

505 510 515 

Leu Pro Val Pro Pro Ser Pro Phe Phe Gin Gly Ala Glu Arg Trp 

520 525 530 

Pro Pro Gly Val Ala Leu Ser Tyr Leu His Ser Leu Pro Leu Lys 

535 540 545 

Met Gly Gly Asp Gin Arg Ser Met Gly Leu Ala Cys Glu Ser Pro 

550 555 560 

Leu Ala Ala Trp Ser Leu Gly He Thr Pro Ala Leu Val Leu Gin 

565 570 575 

Met Leu Leu Gly Phe He Gly Ala Gly Pro Ser Arg Ala Gly Pro 

580 585 590 

Leu Thr Leu Pro Ala Trp Leu His Ser Pro Xaa Arg Leu Pro Leu 

595 600 605 

Val His Pro Phe He Glu Arg Pro Ala Leu Leu Gin Ser Ser Gly 

610 615 620 

Leu Pro Pro Ala Ala Arg Leu Ser Thr Arg Gly Leu Ser Xaa Asp 

625 630 635 

Val Gin Gly Pro Arg Pro Ala Gly Thr Ala Ser Pro Asn Leu Gly 

640 645 650 

Pro Trp Lys Ser Pro Pro Pro. His His Xaa Ser Ala Leu Thr Leu 
655 660 665 

Gly Phe His Gly Pro His Ser Thr Ala Ser Pro Thr Xaa Ala Cys 
670 675 680 

Asp Leu Gly Thr Lys Gly Gly Val Pro Arg Leu Leu Xaa Leu Ser 
685 690 695 

Arg Gly Ser Gly His Val Gin Gly Gly Ala Gly Trp Pro Gly Gly 
700 705 710 
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Ser Ala His Pro Pro Ala Phe Pro Gin Gly Val Leu Arg Ser Lys 

715 720 725 

He Leu Glu Gin Ser Asp Pro Ser Pro Lys Ala Leu Leu Ser Ala 

730 735 740 

Gly Gin Cys Gin Pro He Pro Gly His Leu Ala Pro Gly Asp Yal 

745 750 755 

Gly Pro Xaa 
&#l##:45 

@a?ij£D*s : 746 mm 
mm 

CGTATGTCAC TCCATTCCAA ACTCGTTCAT GGTATCATAA ATATCAAGAC ATTTACGCTC 60 

CACTCCTCTA TGGTATTTAC ACACTCAAAT ATCGTACTCA AGATTGGGAA GCTTTTGTAA 120 

AGGATGGTAA AAATGGTGCA ATTCGTGTTA GTGTCGCCAC AAATTTCGAT AAGGCCGCTT 180 

ACGTCATTGG TAAATTGTCT TTTGTTTTCT TCCGTTTCAT CCTTCCACTC CGTTATCATA 240 

GCTTTACAGA TTTAATTTGT TATTTCCTGA TTGCTGAATT CGTCTTTGGT TGGTATCTCA 300 

CAATTAATTT CCAAGTTAGT CATGTCGCTG AAGATCTCAA ATTCTTTGCT ACCCCTGAAA 360 

GACCAGATGA ACCATCTCAA ATCAATGAAG ATTGGGCAAT CCTTCAACTT AAAACTACTC 420 

AAGATTATGG TCATGGTTCA CTCCTTTGTA CCTTTTTTAG TGGTTCTTTA AATCATCAAG 480 

TTGTTCATCA TTTATTCCCA TCAATTGCTC AAGATTTCTA CCCACAACTT GTACCAATTG 540 

TAAAAGAAGT TTGTAAAGAA CATAACATTA CTTACCACAT TAAACCAAAC TTCACTGAAG 600 

CTATTATGTC ACACATTAAT TACCTTTACA AAATGGGTAA TGATCCAGAT TATGTTAAAA 660 

AACCATTAGC CTCAAAAGAT GATTAAATGA AATAACTTAA AAACCAATTA TTTACTTTTG 720 

ACAAACAGTA ATATTAATAA ATACAA 746 
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mom mmm 
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Tyr Val Thr Pro Phe Gin Thr Arg Ser Trp Tyr His Lys Tyr Gin 
1 5 10 15 

His He Tyr Ala Pro Leu Leu Tyr Gly He Tyr Thr Leu Lys Tyr 

20 25 30 

Arg Thr Gin Asp Trp Glu Ala Phe Val Lys Asp Gly Lys Asn Gly 

35 40 45 

Ala lie Arg Val Ser Val Ala Thr Asn Phe Asp Lys Ala Ala Tyr 

50 55 60 

Val He Gly Lys Leu Ser Phe Val Phe Phe Arg Phe He Leu Pro 4 

65 70 75 

Leu Arg Tyr His Ser Phe Thr Asp Leu He Cys Tyr Phe Leu lie 

80 85 90 

Ala Glu Phe Val Phe Gly Trp Tyr Leu Thr He Asn Phe Gin Val 

95 100 105 

Ser His Val Ala Glu Asp Leu Lys Phe Phe Ala Thr Pro Glu Arg 
110 115 120 

Pro Asp Glu Pro Ser Gin He Asn Glu Asp Trp Ala He Leu Gin 
125 130 135 

Leu Lys Thr Thr Gin Asp Tyr Gly His Gly Ser Leu Leu Cys Thr 
140 145 150 
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Phe Phe Ser Gly Ser Leu Asn His Gin Val Val His His Leu Phe 

155 160 165 

Pro Ser lie Ala Gin Asp Phe Tyr Pro Gin Leu Val Pro He Val 

170 175 180 

Lys Glu Val Cys Lys Glu His Asn He Thr Tyr His He Lys Pro 

185 190 195 

Asn Phe Thr Glu Ala lie Met Ser His lie Asn Tyr Leu Tyr Lys 

200 205 210 

Met Gly Asn Asp Pro Asp Tyr Val Lys Lys Pro Leu Ala Ser Lys 

215 220 225 

Asp Asp Xaa 

■aai## 47 
mm<DM-$- 494 mm 
mm^m-. mm 
mom mmm 

mmomm.: mm 

TTTTGGAAGG NTCCAAGTTN ACCACGGANT NGGCAAGTTN ACGGGGCGGA AANCGGTTTT 60 

CCCCCCAAGC CTTTTGTCGA CTGGTTCTGT GGTGGCTTCC AGTACCAAGT CGACCACCAC 120 

TTATTCCCCA GCCTGCCCCG ACACAATCTG GCCAAGACAC ACGCACTGGT CGAATCGTTC 180 

TGCAAGGAGT GGGGTGTCCA GTACCACGAA GCCGACCTCG TGGACGGGAC CATGGAAGTC 240 

TTGCACCATT TGGGCAGCGT GGCCGGCGAA TTCGTCGTGG ATTTTGTACG CGACGGACCC 300 

GCCATGTAAT CGTCGTTCGT GACGATGCAA GGGTTCACGC ACATCTACAC ACACTCACTC 360 

ACACAACTAG TGTAACTCGT ATAGAATTCG GTGTCGACCT GGACCTTGTT TGACTGGTTG 420 

GGGATAGGGT AGGTAGGCGG ACGCGTGGGT CGNCCCCGGG AATTCTGTGA CCGGTACCTG 480 

GCCCGCGTNA AAGT 494 
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mom: mm& 
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Phe Trp Lys Xaa Pro Ser Xaa Pro Arg Xaa Xaa Gin Val Xaa Gly 
15 10 15 

Ala Glu Xaa Gly Phe Pro Pro Lys Pro Phe Val Asp Trp Phe Cys 

20 25 30 

Gly Gly Phe Gin Tyr Gin Val Asp His His Leu Phe Pro Ser Leu 

35 40 45 

Pro Arg His Asn Leu Ala Lys Thr His Ala Leu Val Glu Ser Phe 

50 55 60 

Cys Lys Glu Trp Gly Val Gin Tyr His Glu Ala Asp Leu Val Asp 

65 70 75 

Gly Thr Met Glu Val Leu His His Leu Gly Ser Val Ala Gly Glu 

65 70 75 

Phe Val Val Asp Phe Val Arg Asp Gly Pro Ala Met 

80 85 

S53W§:49 
Be?iJ©:g£: 520 
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mm 

GGATGGAGTT CGTCTGGATC GCTGTGCGCT ACGCGACGTG GTTTAAGCGT CATGGGTGCG 60 

CTTGGGTACA CGCCGGGGCA GTCGTTGGGC ATGTACTTGT GCGCCTTTGG TCTCGGCTGC 120 

ATTTACATTT TTCTGCAGTT CGCCGTAAGT CACACCCATT TGCCCGTGAG CAACCCGGAG 180 

GATCAGCTGC ATTGGCTCGA GTACGCGCGG ACCACACTGT GAACATCAGC ACCAAGTCGT 240 

GGTTTGTCAC ATGGTGGATG TCGAACCTCA ACTTTCAGAT CGAGCACCAC CTTTTCCCCA 300 

CGGCGCCCCA GTTCCGTTTC AAGGAGATCA GCCCGCGCGT CGAGGCCCTC TTCAAGCGCC 360 

ACGGTCTCCC TTACTACGAC ATGCCCTACA CGAGCGCCGT CTCCACCACC TTTGCCAACC 420 

TCTACTCCGT GGGCCATTCC GTCGGCGACG CCAAGCGCGA CTAGCCTCTT TTCCTAGACC 480 

TTAATTCCCC ACCCCACCCC ATGTTCTGTC TTCCTCCCGC 520 
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Met Glu Phe Val Trp lie Ala Val Arg Tyr Ala Thr Trp Phe Lys 
15 10 15 

Arg His Gly Cys Ala Trp Val His Ala Gly Ala Val Val Gly His 

20 25 30 

Val Leu Val Arg Leu Trp Ser Arg Leu His Leu His Phe Ser Ala 

35 40 45 

Val Arg Arg Lys Ser His Pro Phe Ala Arg Glu Gin Pro Gly Gly 

50 55 60 
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Ser Ala Ala Leu Ala Arg Val Arg Ala Asp His Thr Val Asn lie 

65 70 75 

Ser Thr Lys Ser Trp Phe Val Thr Trp Trp Met Ser Asn Leu Asn 

80 85 90 

Phe Gin lie Glu His His Leu Phe Pro Thr Ala Pro Gin Phe Arg 

95 100 105 

Phe Lys Giu He Ser Pro Arg Val Glu Ala Leu Phe Lys Arg His 

110 115 120 

Gly Leu Pro Tyr Tyr Asp Met Pro Tyr Thr Ser Ala Val Ser Thr 

125 130 135 

Thr Phe Ala Asn Leu Tyr Ser Val Gly His Ser Val Gly Asp Ala 

140 145 150 

Lys Arg Asp 
B2?iJ#-^:51 

mmo-Bk-z ■• 429 mm 
timvm: mm 
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ACGCGTCCGC CCACGCGTCC GCCGCGAGCA ACTCATCAAG GAAGGCTACT TTGACCCCTC 60 

GCTCCCGCAC ATGACGTACC GCGTGGTCGA GATTGTTGTT CTCTTCGTGC TTTCCTTTTG 120 

GCTGATGGGT CAGTCTTCAC CCCTCGCGCT CGCTCTCGGC ATTGTCGTCA GCGGCATCTC 180 

TCAGGGTCGC TGCGGCTGGG TAATGCATGA GATGGGCCAT GGGTCGTTCA CTGGTGTCAT 240 

TTGGCTTGAC GACCGGTTGT GCGAGTTCTT TTACGGCGTT GGTTGTGGCA TGAGCGGTCA 300 

TTACTGGAAA AACCAGCACA GCAAACACCA CGCAGCGCCA AACCGGCTCG AGCACGATGT 360 

AGATCTCAAC ACCTTGCCAT TGGTGGCCTT CAACGAGCGC GTCGTGCGCA AGGTCCGACC 420 
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Arg Val Arg Pro Arg Val Arg Arg Glu Gin Leu lie Lys Glu Gly 
1 5 10 15 

Tyr Phe Asp Pro Ser Leu Pro His Met Thr Tyr Arg Val Val Glu 

20 25 30 

He Val Val Leu Phe Val Leu Ser Phe Trp Leu Met Gly Gin Ser 

35 40 45 

Ser Pro Leu Ala Leu Ala Leu Gly lie Val Val Ser Gly He Ser 

50 55 60 

Gin Gly Arg Cys Gly Trp Val Met His Glu Met Gly His Gly Ser 

65 70 75 

Phe Thr Gly Val lie Trp Leu Asp Asp Arg Leu Cys Glu Phe Phe 

65 70 75 

Tyr Gly Val Gly Cys Gly Met Ser Gly His Tyr Trp Lys Asn Gin 

80 85 90 

His Ser Lys His His Ala Ala Pro Asn Arg Leu Glu His Asp Val 

95 100 105 

Asp Leu Asn Thr Leu Pro Leu Val Ala Phe Asn Glu Arg Val Val 
110 115 120 

Arg Lys Val Arg Pro 
125 
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Plant oils derived from said plants and their use for therapeutical, 
nutritional, and cosmetical purposes, as well as products derived therefrom. 
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